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APPENDIX  A:  Glossary 


I 


GLOSSARY 


AFB:  Air  Force  Base. 

AFESC:  Air  Force  Engineering  and  Services  Center. 

Ag:  Silver. 

Air  Surging:  A  procedure  for  developing  veils  whereby  compressed  air  is 

pumped  down  a  well  and  allowed  to  bubble  up  through  the  water  column  in 
the  well. 

ALS:  Above  land  surface. 

Annular  Space:  The  space  between  a  borehole  and  the  outside  of  a  well  screen 
or  casing. 

Aquifer:  A  geologic  formation,  group  of  formations,  or  part  of  a  formation 
that  is  capable  of  yielding  water  to  a  well  or  spring. 

As:  Arsenic. 

Auger:  A  screwlike  boring  tool  resembling  a  carpenter's  auger  bit  but  much 
larger,  usually  motor-driven,  designed  for  use  in  clay,  soil,  and  other 
relatively  unconsolidated  near-surface  materials. 

Bailer  Wash:  A  sample  of  distilled  water  poured  through  the  bailer  that  is 
analyzed  to  evaluate  decontamination  procedures. 

Blow  Count:  The  total  of  the  number  of  strikes  with  a  freefalling  weight 
needed  to  drive  a  sampler  a  given  distance  into  the  ground. 

BLS:  Below  land  surface. 

Braided  Channel:  Channel  created  by  a  stream  flowing  in  several  dividing  and 
reuniting  channels,  creating  a  netlike  pattern. 

BU:  Bailer  wash. 

Cd:  Cadmium. 

Channel:  An  abandoned  or  buried  water  course  represented  by  deposits  of  sand 
or  gravel. 

Clay:  Fine-grained  aggregate  consisting  wholly  or  dominantly  of  microscopic 
and  submicroscopic  mineral  particles. 

CN:  Cyanide. 

Coalesce:  The  union  of  individual  streams  into  a  single  stream  or  braided 
stream. 


Coastal  Plains:  Physiographic  province  of  the  Eastern  United  States 

characterized  by  a  gently  seaward  sloping  surface  formed  over  exposed, 
unconsolidated,  stratified  marine  fluvial  sediments.  Typical  coastal 
plain  features  include  low  hills  and  ridges,  organic  deposits,  flood- 
plains,  and  high  water  tables. 

Cone  of  Depression:  The  depression,  roughly  conical  in  shape,  produced  in  a 
water  table  or  potentiometric  surface,  by  pumping  or  artesian  flow. 

Confining  bed,  layer,  or  unit:  Body  of  impermeable  or  distinctly  less 

permeable  material  stratigraphically  adjacent  to  one  or  more  aquifers. 

Cr:  Chromium. 

Cross-section:  Geologic  diagram  or  actual  field  exposure  showing  the  geologic 
formations  and  structures  transected  by  a  given  plane. 

Cu:  Copper. 

CWA-WQC:  Clean  Water  Act  Quality  Criteria  for  Human  Health. 

DAFB:  Dover  Air  Force  Base. 

Differential  Subsidence:  The  relative  change  in  how  materials  subside  over 
time  which  results  in  uneven  surfaces  developing. 

Diffusion:  The  spreading  out  of  molecules,  atoms,  or  ions  into  a  porous 

medium  in  a  direction  tending  to  equalize  concentrations  in  all  parts  of 
the  system. 

Dip:  Angle  at  which  a  stratum  or  any  planar  feature  is  inclined  from  the 

horizontal . 

Discharge:  As  it  pertains  to  groundwater;  the  flow  of  groundwater  directly 
from  the  zone  of  saturation  onto  land  or  into  a  surface  water  body. 

DNREC:  Delaware  Department  of  Natural  Resources  and  Environmental  Control. 

DOD:  Department  of  Defense. 

Downgradient :  In  the  direction  of  decreasing  hydraulic  static  head;  the 

direction  in  which  groundwater  flows. 

Drawdown:  A  lowering  of  the  water  table  or  potentiometric  surface  caused  by 

pumping  of  groundwater  from  wells. 

EDM:  Electronic  distance  meter. 

Effective  Porosity:  The  amount  of  interconnected  pore  space  through  which 
fluids  can  pass. 

EPA:  The  U.S.  Environmental  Protection  Agency. 


EPA  Method  601:  GC  test  method  for  the  determination  of  29  purgeable 

halocarbons . 

EPA  Method  602:  GC  test  method  for  determination  of  7  purgeable  aromatics. 

EPA  Method  624:  GC/MS  test  method  for  the  determination  of  volatile  organic 
compounds  amenable  to  the  purge  and  trap  method. 

EPA  Method  624  (modified):  The  same  as  the  standard  624  test  but  with  an 
extra  purge  and  trap  to  detect  hydrocarbons  in  fuels  lighter  than 
kerosene. 

EPA  Method  625  (extractables) :  GC/MS  test  method  for  the  determination  of 
organic  compounds  that  are  solvent  extractable.  Extractable  fractions 
include  base/neutral  and  acid  extractables. 

EPA  Method  625  (Pesticides  and  PCB's):  Same  as  for  625  (extractable)  test  but 
for  pesticide  and  PCB  extractables. 

Facies:  A  stratigraphic  body  as  distinguished  from  other  bodies  of  different 
appearance  or  composition. 

Fb:  Field  blank. 

Fe:  Iron. 

FIT:  Field  investigation  team. 

Field  Blank:  A  sample  of  distilled  water  that  is  analyzed  to  determine  if  the 
distilled  water  contains  contaminants  that  could  be  introduced  to 
sampling  equipment  and  ultimately  to  the  samples  through  decontamination 
processes . 

Field  Duplicate:  A  sample  of  any  media  collected  at  the  same  time  and  place 
as  the  identified  media  sample.  Duplicate  samples  are  analyzed  to 
indicate  the  overall  precision  of  sampling  and  analytical  procedures. 

Flow  Path:  The  direction  or  movement  of  groundwater  as  governed  principally 
by  the  hydraulic  gradient. 

Ft:  Feet. 

Ft/day:  Feet/day. 

Glauconitic  Sand  and  Gravel:  A  mixture  of  sand,  gravel,  and  glauconite,  an 
iron-potassium  silicate  mineral  which  imparts  a  green  color  to  the 
mixture. 

gpd:  Gallons  per  day. 

gpm:  Gallons  per  minute. 


Groundwater: 


Subsurface  water  in  a  zone  of  saturation. 


Groundwater  Divide:  A  line  on  a  water  table  on  each  side  of  which  the  water 
table  slopes  downward  in  a  direction  away  from  the  line. 

Hard  Stand:  Parking  area  or  ramp  adjacent  to  taxiway  where  aircraft  are 
parked  or  stored. 

HARM:  Hazard  Assessment  Rating  Methodology. 

Head  Level:  The  height  of  a  vertical  column  of  water;  dependent  upon 
hydrostatic  pressure. 

Hg:  Mercury. 

Hydraulic  Conductivity:  A  coefficient  of  proportionality  describing  the  rate 
at  which  water  can  move  through  a  permeable  medium. 

Hydraulic  Gradient:  The  change  in  total  head  with  a  change  in  distance  in  a 
given  direction.  The  direction  is  that  which  yields  a  maximum  rate  of 
decrease  in  head. 

Hydraulic  Rotary:  The  hydraulically  driven  drilling  method  which  rotates  the 
drill  pipe  and  bit  while  circulating  fluid  under  pressure  to  force 
cuttings  to  the  surface. 

Hydrograph:  A  graph  showing  stage  (level),  flow  or  velocity  of  water  with 
respect  to  time. 

IRP:  Installation  Restoration  Program. 

IW:  Industrial  waste  water. 

JP-4:  Jet  propulsion  fuel  No.  4 

K:  Hydraulic  conductivity. 

Laboratory  Replicate:  An  aliquot  or  split  of  an  actual  sample.  Replicate  or 
split  samples  are  analyzed  to  document  the  precision  of  the  analytical 
method . 

Leachate:  A  solution  resulting  from  the  separation  or  dissolving  of  soluble 
or  particulate  constituents  from  solid  waste  or  other  man-placed  medium 
by  percolation  of  water. 

Leaching:  The  process  by  which  soluble  materials  in  the  soil,  such  as 

nutrients,  pesticide  chemicals,  or  contaminants,  are  washed  into  a  lower 
layer  of  soil  or  are  dissolved  and  carried  away  by  water. 

Lens:  Body  of  rock  material  bounded  by  converging  surfaces,  at  least  one  of 

which  is  curved. 

MAC:  Military  Airlift  Command. 

Marl:  Incoherent  sands  consisting  of  calcareous  clays  and  particles  of 

calcite  or  dolomite. 


MATS:  Military  Air  Transport  Service. 

MCL:  Safe  Drinking  Water  Act  Maximum  Contaminant  Levels. 

MGD:  Million  gallons  per  day. 

mg/1:  Milligrams  per  liter. 

Miocene:  The  fourth  of  the  five  epochs  of  the  Tertiary  period.  The  Miocene 
occurred  between  approximately  12  and  26  million  years  ago. 

ml:  Milliliters. 

Mn:  Manganese. 

MoGas:  Motor  gasoline. 

Monitoring  Well:  A  well  used  to  measure  groundwater  levels  and  to  obtain 
samples . 

MSL:  Mean  Sea  Level. 

Net  Precipitation:  The  amount  of  annual  precipitation  minus  annual 
evaporation, 

Ni:  Nickel. 

NPL:  National  Priorities  List  of  Hazardous  Waste  Sites. 

O&G:  Oil  and  Grease. 

Organic:  Being,  containing,  or  relating  to  carbon  compounds,  especially  in 
which  hydrogen  is  attached  to  carbon. 

Outcrop:  Part  of  a  body  of  rock  that  appears  bare  and  exposed  at  the  surface 

of  the  ground. 

Pb:  Lead. 

PCB:  Polychlorinated  Biphenyls;  liquids  used  as  a  dielectric  in  electrical 
equipment . 

PCS’  Perchloroethylene,  tetrachloroethy lene,  or  tetrachloroethene. 

PD-680:  Cleaning  solvent. 

Permeability:  The  capacity  of  a  porous  rock,  soil,  or  sediment  for 

transmitting  a  fluid  without  damage  to  the  structure  of  the  medium. 

pH:  Negative  logarithm  of  hydrogen  ion  concentration. 

Pleistocene:  First  epoch  of  the  Quaternary  peiiod.  in  general  including  the 

time  and  deposits  of  the  last  great  glacial  epoch. 


Potentiometric  Surface:  A  surface  that  represents  the  level  to  which  water 
will  rise  in  tightly  cased  wells.  The  water  table  is  a  particular 
potentiometric  surface  for  an  unconfined  aquifer. 

POC:  Purgeable  Organic  Carbon. 

Poorly  Sorted:  Having  a  poor  degree  of  similarity  in  terms  of  grain  size 
within  a  mass  of  material. 

Porosity:  Property  of  a  rock  containing  interstices  without  regard  to  size, 

shape,  intercommunication,  or  arrangement  of  openings. 

ppb:  Parts  per  billion. 

ppm:  Parts  per  million. 

Priority  Pollutant:  One  of  119  compounds  that  have  been  identified  as 
hazardous  in  waters  by  EPA. 

Priority  Pollutant  Scan:  A  series  of  tests  to  determine  the  presence  of  all 
priority  pollutants. 

Priority  Pollutant  Organics:  The  organic  priority  pollutant  compounds 
identifiable  by  EPA  methods  624  and  625. 

Purging:  Withdrawing  a  predetermined  amount  of  water  from  a  groundwater 

monitoring  well  prior  to  collecting  samples.  Purging  is  performed  to 
ensure  representative  samples  of  the  groundwater  are  collected. 

Recharge:  Processes  by  which  water  is  absorbed  and  is  added  to  the  zone  of 
saturation,  either  directly  into  a  formation,  or  indirectly  by  way  of 
another  formation. 

Regressing:  The  lowering  of  the  sea  level  or  retreating  of  the  shoreline 
seaward . 

SAC:  Strategic  Air  Command. 

SAIC:  Science  Applications  International  Corporation. 

SNARLS:  Safe  Drinking  Water  Act  Suggested  No  Adverse  Response  Limits  Health 
Advisories . 

SOW:  Statement  of  Work. 

Specific  Capacity:  An  expression  of  the  productivity  of  a  well,  obtained  by 
dividing  the  rate  of  discharge  of  water  from  the  well  by  the  drawdown  of 
the  water  level  in  the  well. 

Specific  Gravity:  The  ratio  of  the  mass  of  a  body  to  the  mass  of  an  equal 
volume  of  water  at  4°C  or  other  specified  temperature. 

Specific  Yield:  The  ratio  of  the  volume  of  watci  a  rock  or  soil  will  yield  by 
gravity  drainage  to  the  volume  of  the  rock  or  soil. 


Split  Spoon:  A  type  of  soil  sampler  consisting  of  a  length  of  hollow  tubing 

split  lengthwise  and  threaded  at  both  ends.  A  drive  head  and  a  coupling 
hold  the  two  halves  together.  The  sampler  is  pounded  into  the  soil  a  set 
distance.  The  sample  is  examined  by  removing  the  drive  head  and  coupling 
and  opening  the  split  barrel. 

Strike:  The  direction  of  a  horizontal  line  in  the  plane  of  an  inclined 

stratum,  joint,  fault,  cleavage  plane,  or  other  structure;  perpendicular 
to  the  direction  of  dip. 

Subcrop:  Area  within  which  a  formation  occurs  directly  beneath  an 
unconformi ty . 

TAC:  Tactical  Air  Command. 

TCE:  Trichloroethylene  or  trichloroethene. 

TOC:  Total  Organic  Carbon. 

TOX:  Total  Organic  Halogens. 

Transgressing:  The  raising  of  sea  level  or  advancing  of  the  shoreline 
landward . 

Transmissivity:  The  rate  at  which  water  of  a  prevailing  density  and  viscosity 
is  transmitted  through  a  unit  width  of  an  aquifer  or  confining  bed  under 
a  unit  hydraulic  gradient.  Transmissivity  can  be  calculated  by 
multiplying  the  hydraulic  conductivity  by  the  aquifer's  saturated 
thickness . 

ug/1:  Micrograms  per  liter. 

Undulating  Surface:  Smooth  but  irregular  surface  of  bedding  planes  or 
contacts  commonly  formed  by  differential  erosion  or  differential 
compaction. 

Upgradient:  In  the  direction  of  increasing  hydraulic  static  head;  the 
direction  opposite  to  the  prevailing  flow  of  groundwater. 

USAF :  United  States  Air  Force. 

USAFOEHL:  United  States  Air  Force  Occupational  and  Environmental  Health 
Laboratory . 

USAFOEHL  LOC:  USAFOEHL  Levels  of  Concern. 

USEPA  CAG:  USEPA  Carcinogenic  Assessment  Group. 

USGS:  United  States  Geological  Survey. 

v:  Velocity. 

VOA:  Volative  Organics  Analysis. 


VOC:  Volative  Organic  Compounds  identified  by  EPA  Methods  601  and  602. 


Water  Table:  Upper  surface  of  a  zone  of  saturation  except  where  that  surface 
is  formed  by  an  impermeable  body. 

Well  Log:  Systematic  and  sequential  record  of  geologic  data  obtained  from  a 
well . 

Well  Point:  A  well  that  is  commonly  installed  by  driving  the  casing  and 
screen  into  the  ground  pneumatically  or  by  the  combined  action  of 
rotating  the  casing  and  screen  while  injecting  water  under  pressure  to 
flush  out  cuttings. 

WTP:  Waste  water  treatment  plant. 

Zn:  Zinc. 


APPZNDIX  B:  Scope  cf  Work 


Installation  lust  or*-, 
phase  II  11*14  f nil 
Dover  ATS  DU 


I.  Description  of  Work 

The  purpose  of  this  task  is  to  deterain*  ii  c.  , 

has  resulted  fro*  waste  disposal  practices,  fuex  spills  a -..4  fir« 
activities  at  Dovsr  AFB  DE;  to  provide  estimates  of  to*  w&jp-.itud*  a  no  ef.tot 
of  oontajalnatlon,  should  oontaalnatlon  he  found;  to  identify  potent!*: 
environmental  oonsequences  of  migrating  pollut*cA»,  to  identify  any  addition*, 
investigations  and  their  attendant  oosts  necessary  to  properly  evaluat*  the 
magnitude,  aztant,  and  dlractlon  of  movement  of  discovered  contaminants. 

Aablant  air  monitoring  of  hazardous  and/or  toxic  aster; &1  for  the 
protection  of  contractor  and  Air  Force  personnel  shall  be  acooapliafcsd  when 
necessary,  especially  during  tha  drilling  operation. 

The  presurvey  report  (mailed  under  separate  cover)  and  Pfca.  *  l  IBP  report 
(sailed  under  separata  oover)  incorporated  background  and  description  of  tha 
sites  for  this  task.  To  accomplish  tha  survey  effort,  tbs  contractor  stall 
take  the  following  steps: 

A.  General 

1.  Determine  the  aerial  aztent  of  each  site  by  reviving  reliable 
aerial  photos  of  the  base,  both  historical  and  the  most  recent  panchromatic 
and  infrared,  and  by  field  reconnaissance. 

2.  Locations  where  surface  water,  sedimtul,  and  core  are 

collected  shall  be  Barked  with  a  permanent  mazier,  and  tr.  location  recorded 
on  a  aite  map. 

3.  A  total  of  38  ground-water  monitor  in,*  tails  shall  le  instil  lad. 
The  ezact  location  of  the  wells  shall  be  determined  in  tha  field. 

A.  Col  ua  hi  a  Aquifer  Wells:  Wells  in  the  uuconficed  eurficia;  aquJAr, 
shall  be  drilled  using  6- Inch  hollov-stea  augers  or  by  rotary  Method*  8*;}, 
ground-water  monitoring  well  shall  be  construct*. j  o.  2-inch  l,p.  * 

PVC  easing  and  acreen.  Ground-water  monitorlrg  veils  shall  be  ooepluted  tc 
the  top  of  the  Kirkwood  confining  layer,  and  the  entire  o* titrated  interval 
shall  be  screened.  The  screened  interval  in  earn  veil  shall  consist  of 
O.OIOinoh  slotted  FTC  acreen  depending  upon  tha  geologic  finding*  during  v.r.e 
drilling  operation.  The  annulus  of  the  screened  interval  shall  b*  grave., 
paokad  with  #1  grade  gravel  or  equivalent,  as  detenalned  Id  the  lle*d  *.) 
suitable  for  the  aoil  formation.  The  gravel  pack  shall  azteod  to  ?  feat 
shove  the  top  of  the  screen.  Besvy  bentonite  aud  or  pellet*  shall  b«  placed 
shove  the  ^avel  pack  to  form  a  seal  of  from  2-  to  3- Tee*  in  thickness,  and 
tha  seal  shall  be  ooaplated  using  a  bentonite  gr  out  nlztur*  to  the  surface. 
Each  wall  shall  be  provided  with  a  surfsoe  grout  seal  ».ut  protective  atee. 
casing  with  looking  oap.  All  wells  shall  be  developed  until  they  prod to* 
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clear,  sand-free  water.  Each  well  shall  be  dearly  nuabered  with  exterior 
paint  and  be  provided  with  three  guard  posts  plaoed  radially  away  from  each 
well. 


5.  Frederica  Aquifer  Veils:  Veils  in  the  Frederica  Aquifer  shall  be 
drilled  using  hydraulic  rotary  methods.  Each  ground-water  aonltoring  well 
shall  be  constructed  of  4-inch  I.D.  Schedule  80  PVC  casing  and  soreen.  A  10- 
lnch  diameter  borehole  shall  be  drilled  froa  the  surface,  through  the 
surfioial  aquifer,  and  extended  to  the  top  of  the  Kirkwood  confining  layer. 

An  8-lncb  steel  casing  shall  be  placed  in  the  borehole,  and  bentonite  grout 
shall  be  trenled  down  the  casing  until  grout  rises  to  the  surface  in  the 
annular  space  between  the  8-inch  casing  and  the  borehole.  Vhlle  circulating 
the  bentonite-grout  mixture  in  the  8-inch  casing,  the  8-inoh  casing  shall  be 
driven  at  least  3  feet  into  the  Kirkwood  confining  layer.  All  grout  and 
drilling  aud  shall  be  evacuated  froa  Inside  the  casing.  After  the  bentonite 
grout  mixture  has  set  for  at  least  24  hours,  a  6-lnch  diameter  borehole  shall 
be  extended  through  the  confining  layer  and  into  the  upper  15  feet  of  the 
Frederica  Aquifer.  The  4- inch  I.D.  Schedule  80  PTC  casing  and  screen  shall 
be  installed  and  15  feet  of  screen  shall  be  set.  The  screened  interval  in 
each  well  shall  consist  of  0.010  inoh  slotted  PTC  screen  depending  upon  the 
geologic  findings  during  the  drilling  operation.  The  annulus  of  the  screened 
interval  shall  be  gravel  paoked  with  #1  grade  gravel  or  equivalent,  as  deter¬ 
mined  in  the  field  as  suitable  for  the  soil  formation.  The  gravel  pack  shall 
extend  to  2  feet  above  the  top  of  the  screen.  Heavy  bentonite  mud  or  pellets 
shall  be  placed  above  the  gravel  pack  to  form  a  seal  of  from  2-  to  3-feet  in 
thickness,  and  the  seal  shall  be  ooapleted  using  a  bentonite  grout  mixture  to 
the  surface.  Each  well  shall  be  provided  with  a  surface  grout  seal  and  pro¬ 
tective  steel  casing  with  locking  cap.  All  wells  shall  be  developed  until 
they  produce  dear,  sand-free  water.  Each  well  shall  be  clearly  nuabered  with 
exterior  paint  and  be  provided  with  three  guard  posts  placed  radially  away 
from  each  well. 

6.  Veil  Point  Installation:  Each  well  point  shall  be  constructed  of 
2-inch  I.D.  steel  with  3-foot,  0.010  inch  slotted  stainless  steel  screen.  A 
6- inch  augered  borehole  shall  be  drilled  to  10-feet  below  the  surface  (BLS). 
The  well  point  and  casing  shall  be  driven  down  the  borehole  to  15-20  feet  BLS 
such  that  the  screen  is  at  least  5  feet  below  the  water  table  surface.  The 
annular  space  between  the  6-inch  borehole  and  well  point  casing  shall  be 
sealed  with  heavy  bentonite  mud  or  pellets,  and  the  seal  shall  be  completed 
using  a  bentonite  grout  mixture  to  the  surface.  The  well  casing  shall  extend 
to  2.5  feet  above  land  surface  (ALS)  and  be  provided  with  a  cap  and  locx.  All 
well  points  shall  be  developed  until  they  produce  clear,  and-free  water.  Each 
well  point  shall  be  clearly  numbered  with  exterior  paint  and  be  provided  with 
three  guard  posts  placed  radially  away  from  eaoh  well  point. 

7.  Ground-water  monitoring  wells  shall  oomply  with  D.S.  BPA  publica¬ 
tion  330/9-81-002  HBIC  Manual  firoundwater/Subsurface  Investigations 
Hazardous  Waste  Sites,  and  State  of  Delaware  requirements  for  monitoring  well 
installation.  All  wells  shall  be  developed,  water  levels  measured,  and 
locations  surveyed  and  recorded  on  a  site  map.  Only  screw  type  joints  shall 
be  used.  Glue  fittings  are  not  permitted. 

8.  All  water  samples  shall  be  analyzed  on  site  by  the  contractor  for 
pH,  temperature,  and  specific  conductance.  Sampling,  maximum  bolding  time, 
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and  preservation  of  samples  ah  all  oomply  atriotly  with  the  following 
rafaraooaa:  Standard  UmthaAm  for  tha  ef  w>t*r  . 

15th  Id.  (I960),  pp  35-*2|  1222L  Saotloa  11 ,  Miter  and  Inrlronmontai 
Technology:  and  Methods  tSL  CfatalOil  iMlTllB  Pi  Maters  A&d  Pastes.  g?i 
Manual  600/%-? 9-020,  pp  xili  to  six  (1979).  All  water  aaaplaa  ah all  U 
analyied  using  minimum  dataotion  levela,  aa  apaolfiad  in  Attachaant  1. 

9.  Field  data  oollaetad  for  aaoh  alta  ah  all  ba  plottad  and  aep,-»>: 
Tha  natura  of  oontaainatloB  and  tha  magnitude  and  potantlal  for  eonta*:.r.« 
flow  within  aaoh  alta  to  reoelvlng  atraaaa  and  ground  watara  ahall  be  deter¬ 
mined  or  aatlaatad.  Upon  completion  of  tha  sampling  and  analyeia,  the  dau 
ahall  ha  tabulated  in  tha  naxt  IIP  SUtua  report,  aa  apacifiad  in  item  ?l 
below. 


10.  Tha  contractor  ahall  aplit  all  watar  and  aoil  aaaplaa.  One  eat  of 
aaaplaa  ahall  ba  analytad  by  tha  oontraotor  and  tha  othar  aat  of  samples  afc*il 
ba  forvardad  for  analyaia  through  overnight  delivery  to: 

USAP  0EHL/SA 

Bldf  110 

Brooks  APB  TX  78235 

Tha  aaaplaa  aant  to  tha  0SAP  OEHL/SA  ahall  ba  accoapenied  by  the 
following  information: 

(a)  Purpose  of  sample  (analyte) 

(b)  Installation  naaa  (base) 

(o)  Saaple  number  (on  containers) 

(d)  Souroe/ location  of  sample 

(a)  Contract  Task  lumbers  and  Title  of  Project 

(f)  Method  of  oollectlon  (bailer,  suction  pump,  air-lift  pump, 

ate.) 

(g)  Volumes  removed  before  sample  taken 

(h)  Special  Conditions  (use  of  surrogate  standard,  special 
nonstandard  preservations,  etc.) 

(i)  Preservatives  used 

This  information  ahall  be  forwarded  with  each  sample  by  propel/ 
completing  an  A P  Form  2752  (oopy  of  fora  and  Instructions  on  proper  ooepletior 
mailed  under  separate  oovar).  In  addition,  ooples  of  field  logs  documenting 
sample  oollectlon  should  aoooapeny  tha  samples.  Chain-of-custody  reoorda  for 
all  samples,  field  blanks,  and  quality  oontrol  duplicates  shall  ba  maintained. 
All  oontraotor  Ql/QC  program  analysis  results  shall  ba  included  in  the 
analytical  results  of  draft  final  report  (as  specified  in  Item  YI  below). 
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B.  In  addition  to  items  delineated  in  i  above,  oonduct  the  following 
apeoiflc  actions  at  sites  Identified  on  Dover  AFB  DE: 

1.  Site  T-1.  IV  Basins 

a.  Install  four  ground-water  monitoring  wells  In  the  Columbia 
Aquifer.  One  veil  shall  be  located  100  feet  upgradlent  of  the  basins  and 
three  veils  shall  be  plaoed  directly  dovngradient  of  the  basin a.  Hells  shall 
be  an  average  of  50  feet  in  depth;  total  footage  drilled  shall  not  exceed  200 
feet. 


b.  Install  three  ground-water  aonltorlng  veils  into  the 
Frederica  Aquifer.  One  veil  shall  be  located  100  feet  upgradlent  of  the 
basins  and  two  veils  shall  be  placed  dovngradient  of  the  basins  and  under  the 
known  Colunbia  Aquifer  pluae.  Veils  shall  be  an  average  of  80  feet  in  depth; 
total  footage  drilled  shall  not  exoeed  240  feet. 

c.  Collect  one  groundwater  sample  from  each  of  the  seven  new 
veils  and  the  three  existing  veils  at  the  IV  basins. 

d.  Bach  ground-water  sample  shall  be  analyzed  for  Volatile 
Organic  Coa pounds  (VOC) ,  Oil  and  Grease- Inf rared  Method  (04G/IR),  cyanide, 
phenols.  Total  Organic  Halogens  (TOI) ,  Total  Organic  Carbons  (TOC),  and 
selected  aetals  as  specified  in  Attachment  1. 

e.  Collect  two  surface  water  and  two  sediment  samples  from 

the  basins. 


f.  Each  surface  water  and  sediment  sample  shall  be  analyzed 
for  VOC,  04G/IR,  cyanide,  phenols,  T0X,  TOC,  and  selected  aetals  as  specified 
in  Attachment  1 . 


2.  Site  DD-1 .  Worth  Drainage  Ditch 

a.  Three  soil  borings  shall  be  drilled  at  this  site  to  a 
depth  of  5  feet  BLS.  Bach  soil  boring  shall  be  located  adjacent  to  a  surface 
water  and  sediment  sample  location.  Soil  samples  shall  be  collected  with  a 
hand  auger.  Soil  samples  shall  be  retained  for  analysis  at  2-3  feet  BLS  and 
4-5  feet  BLS.  A  maximum  of  6  samples  shall  be  analyzed. 

b.  Each  soil  sample  shall  be  analyzed  for  04C/IR,  cyanide, 
phenols,  TOX,  TOC,  and  the  selected  aetals  specified  in  Attachment  1. 

c.  Collect  8  surface  water  and  8  sediment  samples  from  the 
Borth  Drainage  Ditch,  with  exact  locations  of  sampling  points  dependent  upon 
Influent  points  along  the  Ditch.  Sediment  samples  shall  be  taken  from  between 
.5-1.5  feet  belov  the  top  of  the  sediment  layer. 

d.  Each  surface  vater  and  sediment  sample  shall  be  analyzed 
for  O&G/IB,  cyanide,  phenols,  TOX,  TOC,  and  the  selected  aetals  specified  in 
Attachment  1 . 
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3.  Sit*  D-10.  Sanitary  Landfill 


ft.  Install  on*  upgradlent  and  four  dovngrsdient  ground-watar 
monitoring  wells  Into  t hs  Columbia  lqulf*r.  Veils  shall  b*  installed  at 
locations  adjeoent  to  tb*  sit*.  V«lls  shall  b*  an  average  of  50  feet  jd 
depth;  total  footage  drilled  shall  not  exceed  250  f**t. 

b.  Collect  on*  ground-water  sample  froa  *ach  wall. 

e.  Bach  ground-vatsr  saspla  shall  b*  analjrxad  for  0K3/IH, 
cyanide,  phenols,  TOX,  TOC,  and  tb*  selected  satals  spaclfiad  in  Attachaer, 

b.  Sit*  D-b.  Liquid  Want*  Disposal  Sit* 

ft.  Conduct  additional  r*connaissanc*  activitiea  to  Identify 
sit*  boundaries.  Tbas*  activities  shall  oonslst  of  bringing  DjLFB  personnel 
faalliar  with  past  disposal  operations  oonduct*d  at  tha  alt*  to  th*  araa  to 
identify  sit*  location,  taking  soil  aasples  with  a  band  auger  to  detect  soil 
discoloration,  odor,  or  vasts  material  which  will  indicate  past  disposal 
operations,  or  conducting  aagnetcaeter  surreys  of  the  Identified  area  in  an 
effort  to  det*raln*  alt*  location. 

b.  Install  on*  upgradlent  and  three  dovngradlent  ground-water 
■onitorlng  wells  into  th*  Columbia  Aquifer.  Veils  shall  be  Installed  at 
locations  adjacent  to  th*  alt*.  Veils  shall  be  an  arerag*  of  50  feet  in 
depth;  total  footage  drilled  shall  not  exceed  200  feet. 

c.  Collect  on*  ground-water  saapl*  fro*  each  well. 

d.  Eaoh  ground-water  saaple  shall  be  analyzed  for  IOC, 

040/ IB ,  cyanide,  phenols,  TOX,  TOC,  and  th*  satals  specified  in  Attachment  V 

5.  Site  FT-1.  Fire  Training  Araa  1 

a.  Conduct  additional  reconnalasanoe  activities  to  Identify 
site  boundaries.  These  activities  shall  consist  of  bringing  DAFB  personnel 
faalliar  with  past  sit*  operations  to  the  area  to  identify  sit*  location,  or 
contacting  th*  engineering  or  construction  organization  responsible  for  golf 
course  construction  to  review  any  available  records  which  nay  indicate  burn 
araas,  area  grading,  or  placeaent  of  fill  material  over  ait*  required  to  raia< 
the  land  surfaoc. 

b.  Install  one  upgradlent  and  three  dovngradlent  ground -v*  t « 
■onitorlng  wells  into  th*  Columbia  Aquifer.  Veils  shall  be  Installed  at 
locations  sdjsoent  to  th*  site.  Vella  shall  be  an  average  of  50  feet  in 
depth;  total  footage  drilled  aball  not  exceed  200  feet. 

c.  Collect  one  ground-water  sample  fro*  each  well. 

d.  Bach  ground-water  saaple  shall  be  analyzed  for  OtG/IB, 

TOX,  TOC,  and  the  selected  aetals  specified  in  Attachment  1. 

e.  Collect  one  ups  trees  surface  water  saaple  and  one 
downstream  aurfaoe  water  saaple  fro*  tha  drainage  ditch  adjaoent  to  th*  site. 
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f.  Eaob  surfaoe  water  easple  ah  all  be  analyzed  for  OK/U, 
TOX,  TOC,  and  tfaa  selected  met ala  apeoifled  in  Attachment  1. 

€.  Sit*  PT-3»  Fir*  Training  Araa  3 

a.  Install  on*  upgradient  and  two  dovngradient  ground-water 
Monitoring  valla  in  tba  Columbia  Aquifer.  Vails  shall  be  installed  at 
locations  In  tba  immediate  vicinity  of  tba  site.  Veils  shall  be  an  average  of 
50  feet  In  depth;  total  footage  drilled  shall  not  exceed  150  feet. 

b.  Collect  one  ground-water  sample  from  each  wall. 

o.  Each  ground-water  saaple  shall  be  analyzed  for  D4C/IJR, 

TOX,  TOC,  and  tba  selected  aetala  specified  in  Attachment  1 . 

d.  Collect  four  surface  water  and  four  sediment  samples  from 
the  streams  and  wetland  areas  adjacent  to  the  site. 

a.  Each  surface  water  sample  shall  be  analyzed  for  OAG/IB, 
TOX,  TOC,  and  the  selected  Metals  specified  in  Attachment  1. 

7.  Site  SP-A.  JP-A  Pipeline  Leak 


a.  Conduct  additional  reconnaissance  activities  to  determine 
the  exact  location  of  the  leak.  This  activity  Involves  bringing  D1PB 
personnel  familiar  with  the  JP-A  leak  to  the  site  to  identify  its  location. 

b.  Install  three  well  points  at  locations  within  the 
estimated  spill  area  to  a  depth  of  at  least  3  feet  below  the  water  table 
surface.  Veil  points  shall  be  Installed  to  total  depth  of  15-20  feet  BLS. 


c.  Collect  one  ground-water  sample  from  each  well  point. 

d.  Each  ground-water  sample  shall  be  analyzed  for  OAG/IR  and 

TOC. 


8.  Site  D-5 .  Sanitary  Landfill 

a.  Conduct  additional  reconnaissance  activities  to  identify 
site  boundaries.  These  activities  shall  Involve  bringing  DAPB  personnel 
familiar  with  past  disposal  operations  conducted  at  the  site  to  the  area  to 
identify  the  exact  site  location  and  taking  soil  samples  with  a  hand  auger  to 
confirm  landfill  location  through  soil  discoloration,  odor,  or  waste  material. 

b.  Install  thrae  downgradient  ground-water  monitoring  wells 
into  the  Columbia  Aquifer.  Veils  shall  be  Installed  at  locations  adjacent  to 
the  site.  Tbe  upgradient  well  Installed  for  Site  D-A,  Liquid  Vaste  Disposal 
Site,  shall  serve  as  a  source  of  upgradient  water  quality  samples  for  both 
Site  1>-A  and  Site  D-5.  Vella  shall  be  an  average  of  50  feet  in  depth;  total 
footage  drilled  shall  not  exceed  150  feet. 

o.  Collect  one  ground-water  sample  from  each  well. 
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d.  The  ground- water  sample  shall  be  analyzed  for  ViX, 
cyanide,  phenols,  TO  I,  TOC,  and  the  aetals  apeoified  in  Atiaonnvnt  i. 

9.  Sit*  FT- 2 .  Fir*  Training  Iran  2 

a.  Conduot  additional  reconnaissance  activities  to  c,; 
tba  axact  location  of  tba  alta.  Tba  activity  shall  ooasist  of  leu,  .  - 
DA7B  parsonnal  familiar  vitb  past  oparations  oonductad  on  the  ait*. 

b.  Install  ona  vellpolnt  at  tha  oloscst  point  suitat.  .* 
drilling  nod  downgradiant  from  tba  sita.  Vail  point  shall  ba  dritec  rr 
depth  of  at  laast  3  faat  below  tha  vatar  tabla  surface  and  shall  t>*  : 
to  total  depth  of  15-20  faat  BLS. 

e.  Collact  ona  ground- vatar  saaple  from  the  well  poju, 

d.  The  ground- vatar  sample  shall  be  analyzed  for  C4-:/  ;.v 

and  TOC. 

10.  Site  S-1 .  Hazardous  Vaste  Storage  Yard 

a.  Install  one  upgradlent  and  three  downgradiant  groo.  i 

Monitoring  valla  into  tba  Columbia  Aquifer.  Vails  shall  be  installed  u, 

locations  adjacent  to  the  site.  Vails  shall  ba  an  average  of  50  feet  ir 

depth;  total  footage  drilled  shall  not  exceed  200  feet. 

b.  Collact  ona  ground-water  saaple  froa  each  well. 

c.  Bach  ground-water  saapla  shall  be  analyzed  for  ?0C, 
OAG/IJt,  cyanide,  phenols,  TOZ,  TOC,  the  selected  aetals  specified  in 
Attachaent  1  and  PCB's. 

d.  Two  soil  borings  shall  be  drilled  at  this  cite  to  * 

of  5  fact  BLS.  The  borings  shall  ba  located  in  areas  iaaediately  adjae* 
the  Storage  lard.  Soil  saaplaa  shall  be  collected  with  a  hand- jv.;  . 

Soil  samples  shall  be  retained  for  analyses  at  1-2  feet  BLS  and  A-5  r*«a 

A  maximum  of  A  samples  shall  be  analyzed. 

a.  Bach  soil  sample  ahall  be  analyzed  for  VOC,  oag/.c  , 
cyanide,  phenols,  TOZ,  TOC,  the  selected  aetals  specified  in  Attach**:.;. 
PCB's. 


11.  Site  ZYZ.  Main  Fuel  Pun ping  Manholes 

a.  Install  four  well  points  around  Building  950  to  a  ch¬ 
at  least  3  fset  below  the  water  table  surface.  Veil  points  shall  be  ins 
to  total  depth  of  15-20  fset  BLS. 

b.  Collect  one  ground-water  saaple  froa  each  well  point 

c.  Bach  ground-water  saaple  shall  be  analyzed  for  oac/r 

TOC. 
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d.  Colleot  three  surface  water  end  thra*  sediment  tuple* 
from  manholes  la  this  art*. 

e.  Each  surface  water  and  sediment  sample  aball  be  analyzed 
for  04G/1B  and  TOC. 

12.  Sit*  D-2.  Sanitary  Landfill 

a.  Pour  soil  borings  aball  be  drilled  at  tbla  alt*  to  a  depth 
of  5  feet  BLS.  The  borings  aball  be  located  in  areas  adjacent  to  tbt  site. 
Soil  saaples  aball  be  oollected  with  a  hang-auger.  Soil  samples 

aball  be  retained  for  analysis  at  4-5  feet  BLS.  1  maximum  of  4  saaples  shall 
be  analyzed. 


b.  Each  soil  saapl*  aball  be  analyzed  for  OAG/IR,  TOZ,  TOC, 
sod  selected  aetals  specified  in  Attachment  1. 

c.  Collect  four  surface  water  and  four  sediment  samples  from 
wet  areas  adjacent  to  the  site. 

d.  Each  surface  water  and  sediment  sample  shall  be  analyzed 
for  OAG/IR,  TOZ,  TOC,  and  selected  metals  specified  in  Attachment  1. 

C.  Well  Installation  and  Clean-up 

The  well  and  boring  area  shall  be  cleaned  following  the  completion 
of  eaob  well  and  boring.  Drill  cuttings  shall  be  removed  and  the  general  area 
clean.  If  hazardous  waste  is  generated  in  the  process  of  well  Installation, 
the  contractor  shall  be  responsible  for  proper  oontalnerixatlon  of  drill  cut¬ 
tings  for  eventual  government  disposal.  The  contractor  shall  determine  those 
drill  cuttings  suspected  as  being  hazardous  waste  based  upon  disooloration, 
odor,  or  organic  vapor  detection  instrument.  The  contractor  shall  test  two 
saaples  of  the  suspected  hazardous  waste  for  EP  Toxicity  and  Ignltabllity  as 
specified  in  Attachment  1 .  Disposal  of  drill  cuttings  is  not  the 
responsibility  of  the  contractor. 

D.  Results  of  all  sampling  and  analysis  shall  be  tabulated  and 
incorporated  in  the  Informal  Technical  Information  report  (Sequence  3,  Ateh  1 
and  Sequence  2,  Atch  3  as  specified  in  Item  VI  below)  and  forwarded  to  OSAF 
OEHL/T S  for  review. 

K.  Reporting 

1.  A  draft  report  delineating  all  findings  of  this  field 
investigation  shall  be  prepared  and  forwarded  to  the  OSAF  OEHL,  as  specified 
in  Item  VI  below,  for  Air  Foroe  review  and  oomment.  This  report  shall  include 
a  discussion  of  the  regional  site  specific  hydrogeology,  well  and  boring  logs, 
data  from  water  level  surveys,  water  quality  and  soil  analysis  results, 
available  geohydrologic  cross  sections,  groundwater  and  gradient  vector  maps, 
and  laboratory  quality  assuranoe  information.  The  report  shall  follow  the 
OSAF  OEHL  format  (mailed  under  separate  cover). 
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2.  The  reooaaendation  seotion  will  address  each  ait*  and  liat 
tbaa  by  categories.  Category  Z  will  oonaiat  of  aitaa  vbara  do  further  notion, 
looludlng  raaadlal  notion,  la  required.  Data  for  tbaaa  aitaa  ara  considered 
auffioiaot  to  rula  out  unaooeptable  baaltb  or  environaental  riaka.  Catagory 
II  aitaa  ara  tboaa  requiring  additional  Monitoring  or  work  to  Quantify  or 
furtbar  aaaaaa  tba  aztant  of  currant  or  futura  oontaaination.  Catagory  III 
aitaa  ara  aitaa  that  will  raquira  raaadial  actions  (raady  for  ZAP  Pbasa  IT 
actions).  In  aacb  oasa  tba  contractor  will  auaaarize  or  praaant  tba  results 
of  fiald  data,  anvironasntal  or  ragulatory  criteria,  or  other  pertinent 
inforaation  supporting  tbase  conclusions. 

f.  Cost  Estimates 

The  oontraotor  shall  provide  ooat  astiaatas  for  all  additional 
work  racomaandad  to  perait  proper  dataraination  of  contaainants.  The  recoa- 
■endation a  provided  shall  include  all  efforts  required  to  deteraine  the 
aagnitude  and  direction  of  aovaaant  of  discovered  contaainants  along  with  an 
astiaata  of  tba  tine  required  to  acooaplisb  tba  proposed  effort.  This 
inforaation  shall  be  provided  in  a  separately  bound  appendix  to  tba  final 
report. 

G.  Meetings 

The  contractor's  project  leader  shall  attend  one  seating  with  Air 
Porca  officials  and  regulatory  agency  representatives  to  present  and  discuss 
results  of  this  investigation.  This  seating  shall  take  place  at  Dover  AFB  DE 
for  eight  hours  at  a  tine  to  be  specified  by  the  USAF  OEHL. 

II.  Site  Location  and  Dates: 

Dover  AFB  DE 
Tiae  and  Dates 
To  be  established 

III.  Base  Support:  Done 

IT.  Governaent  Furnished  Property:  Hone 

V.  Governaent  Points  of  Contact: 

1.  ILt  Marla  R.  LaMagna 
DSAF  OEHL/TS 
Brooks  AFB  TX  78235 
(512)  536-2158 
AT  240-2158 

3-  Lt  Col  Edwin  C.  Banner  III 
BQ  MAC/SGPB 
Scott  AFB  IL  62225 
(618)  256-2306 
AT  638-2306 


2.  Capt  Lindsey  C.  Waterhouse 
OSAF  Hospl tal/SGPB 
Dover  AFB  DE  19902 
(302)  678-6605  Ext.  2598 
AT  455-6605  Ext.  2598 
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?1.  In  addition  to  sequenoe  numbers  1,  5  and  10  which  art  applicable  to  all 
orders,  tba  refers not  numbers  balow  art  applicable  to  this  order,  ilao  ahovn 
are  data  applicable  to  thia  order: 


Saamnci  Bo. 

Block.  .10 

Block  11 

Block  12 

Block  n 

Block  1 A 

Atcb  1 

A 

ONE/R 

85  MAS  30 

85  HAT  15 

85  SEP  15 

e 

3 

0/TIKE 

ee 

ee 

2 

Atcb  5 

2 

0/TIME 

ee 

ee 

2 

•Two  draft  reports  will  be  required.  After  incorporating  Air  force  comments 
concerning  tba  first  draft  report,  the  contractor  shall  supply  the  OSAP  OEHL 
with  one  copy  of  the  second  draft  report.  Upon  USJLP  OEHL  acceptance  of  the 
second  draft  report,  the  contractor  shall  distribute  the  remaining  copies  par 
a  USAF  OEHL  prepared  distribution  list.  The  contractor  shall  supply  the  DSAF 
OEHL  with  20  copies  of  each  draft  report  and  50  copies  plus  the  original 
camera-reedy  copy  of  the  final  report. 

••Opon  completion 


F33615-80-D-4002/0056 
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Attxbtat  1 


Levels  of  Detection  Beqaired 
LitiIi  of  Ntittioi  in  for  titn  Mini  lion  etAirvlit: 


Analytical 

|n*1vta 

Method - 

Detect  ion  Limit 

No.  Starlet 

Oil  aad  Greaae  (H) 

EPA  413.2 

100  pg/L  (waters); 

44  V;  33  S 

100  pg/g  (soil) 

Polyebloriaa tad 

KPA  40* 

0.23  pg/L  (waters; 

4  V;  4  8 

Biphenyl  a  (FOB' a) 

1  pg/g  (toil) 

Phenol  a 

EPA  420.1 

1  pg/L  (waters); 

34  V;  20  S 

1  Pg/g  (toil) 

•Total  Organic  Carbon 

EPA  413.1 

1000  pg/L 

44  V;  35  S 

(TOC) 

•Total  Organic  lalogeaa 

EPA  9020 

3  pg/L  (waters); 

34  V;  32S 

(TOX) 

5  pg/g  (»oil) 

Volatile  Organic 

oe 

23  1;  4  S 

Cooponnda  (VOC) 

Pi 

EPA  130.1 

44  V 

Specific  Condnctanca 

EPA  120.1 

1  pahw/ea 

44  V 

Arsenic  (1) 

EPA  204.2  or 

10  pg/L 

33  f;  32  S 

204.3 

Cadaiaa  (1) 

EPA  213.2 

10  pg/L 

S3  V;  32  S 

Chronic*  (1) 

EPA  214.1 

30  pg/L  (waters); 

S3  f;  32  S 

3  pg/g  (soil) 

Copper  (2) 

EPA  220.1 

20  pg/L 

S3  1;  32  8 

Cyanide 

Standard  412 

10  pg/L 

34  I;  20  8 

Iron  (2) 

EPA  234.1 

100  pg/L 

33  V;  32  8 

Lead  (1) 

EPA  239.2 

20  pg/L  (waters); 

33  I;  32  S 

2  pg/g  (soil) 

Mere ary  (1) 

EPA  243.1  and 

1  Pg/L 

33  V;  32  S 

243.3  (soils) 

Nickel 

EPA  249.1 

100  pg/L 

33  V;  32  8 

Silver  (1) 

EPA  272.2 

10  pg/L 

33  T;  32  S 

Zinc  (2) 

EPA  2*9.1 

30  pg/L 

33  V;  32  S 

EP  Toxicity 

40  CFI  241.24 

eee 

2 

Igaitability 

40  CFI  241.21 

eeee 

2 

•Detection  lord •  for  TDZ  nd  TOC  >ut  tint  tint  the  sola*  lrral  of  the 
laitmiat.  Laboratory  distilled  vatar  lut  abov  no  raapoaaa.  If  so,  oorract 
of  positive  raamlta  aut  ba  made. 

••Determine  limits  for  folatile  Organic  Coapouda  aball  ba  aa  specified  for  tbe 
coaponada  by  EP1  latboda  401-403.  Method:  Federal  Banister.  Tol.  44,  No.  333, 
pp  49444-49473.  Tkia  aethod  abeald  bo  atriotly  followed  inc lading  tbaaa  it*» 

Itaa  1.4  -  Tbia  aatbod  la  raaoaaaodad  by  IP!  for  aaa  only  by  ezperiemced  raaii 
amalyata  or  andcx  tba  aloaa  aopowialom  of  each  qaa  lifted  paraoaa. 

36 15- 80-D- 4002/0 056 
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!t»  2.2  -  nil  la  scat  laportaat.  If  iatarfaraaeas  ara  aacoaatarad  (aa  la  aarl 
pa  ala  aael  aa  »layl  all  arid*),  tla  aatlod  provldas  a  saaoadary  |ta 
olromatogr tplis  oolama  tlat  *111  la  lalpfal  la  rasolaiag  tla  loipcul 
•f  lataraat  fro*  latarfar taoaa.  Tlia  aaat  la  doaa  la  tla  aaaa  of  via 
ollorlda  aad  ao  aotad  la  aaalysis  raport. 

Itaa  S.J  -  7. 1-7. S  -  Tlaaa  aactloaa  oa  latarf araaeas,  ooataalaatloa  aad  QC  aloal 
la  strlatly  follow ad. 

Itaa  I.)  -  All  aaaplaa  aaat  la  aaalyitd  wltlla  tla  racoutadtd  holding  tlaaa. 
Til a  aaat  la  followad  vitloat  azcaptloa. 

If  tuitloai  art  aaeoaatarad  aloat  cartaln  coat  ulna  at  a  yoa  aay  1*  aakad  to  ilo 
loti  elroaatograaa  aaad  to  rala  oat  poaallla  latarfar tact  a. 

••Haul  aa/L  of  Solatloa 


Aa 

10 

Sa 

200 

Cd 

10 

Cr 

50 

Pb 

20 

If 

1 

Sa 

10 

Ag 

10 

••••Flad  If  aaapla  la  lgaltalla  at  140  dagraaa  F  or  bale*.  If  ao.  It  is  a  laxardo 

vasts. 

(1)  -  Primary  Drimkiag  Tatar  Standard,  40  OP*  141.11. 

(2)  “  Sacoadary  Dr inking  Tatar  Staadard,  40  CFB  143.3. 


F336 1 5-8 0-D- 4002/00 56 
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APPENDIX  C:  Sample  Locations 


and  Identifications 


Figure  C-1  Locations  of  Groundwater  Monitoring  Wells 
at  Dover  Air  Force  Base,  December  1984 


TABLE  C-l 

KEY  TO  SAIC/JRB  SAMPLE  NUMBER  AND  L'SAF 
GROUNDWATER  SAMPLES 

1 

1 

SAMP'  E  NUMBERS 

| 

USAF  SAMPLING 

USAF  BASF. 

DATE 

JRB  NO. 

SITE  IDENTIFIER 

SAMPLE  NO. 

SAMPLED1 

MWOlj 

0052-PG-00 1 

GP-84-0479 

1 2/6/84 1  ■ 

0  2j 

0052-PG-002 

GP-84-0480 

1 2/6/84 1 

0  4j 

0052-PG-U04 

GP-84-048 1 

1  2/6/84 1  ■ 

101 

0052-PG-10 1 

CP-84-0482 

1 2/ 6/84  1  | 

102 

0052-PG-102 

GP-84-0483 

1 2/6/84  1 

103 

0052-PG-103 

GP-84-0484 

12/6/84 1  H 

0  5j 

0052-PG-005 

GP-84-0470 

12/4/84  I 

0  61 

0052-PG-006 

G P-84-0471 

12/4/84  U 

0  7j 

0052-PG-007 

GP-84-0472 

12/4/84 

08j 

0052-P G-008 

CP-84-0473 

12/4/84  ■ 

0  9j 

0052-PG-009 

GP-84-0474 

12/4/84  ■ 

10 

0052-PG-0 10 

CP-84-0463 

1  1/29/84 1 

1  1 

0052-PG-0 1 1 

GP-84-0464 

1  1/ 29 / 8  4 1  ■ 

12 

0052-PG-0 1 2 

GP-84-0465 

1  1 / 2  9 / 84 1  | 

13 

0052-PG-0 1 3 

GP-8s-0466 

1  1 / 30/84  1 

14 

0052-PG-0 14 

GP-84-0475 

12/4/84  m 

15 

0052-PG-0 1 5 

GP-84-0476 

12/4/84  ■ 

16 

005  -PG-016 

GP-84-0477 

12/4/84  ■ 

17 

0052-PG-0 17 

GP-84-0478 

12/4/84 

18 

0052-PG-0 1 S 

GP-84-0495 

12/11/84  ■ 

19 

005  2  PG-019 

GP-84-0496 

12/11/84  ■ 

20 

0052-PG-020 

GP-S4-0497 

12/11/84 

21 

0052-PG-02 1 

GP-84-0467 

1 1/30/84 1  a 

22 

0052-PG-022 

GP-84-0468 

1 1/30/84 1  H 

23 

0052-PG-023 

GP-84-0469 

1  1/30/84 2 

24 

0052-PG-024 

GP-84-0498 

12/11/341 

25 

005 2- PC-0 2 5 

GP-84-0499 

12/11/841  I 

27 

0052-PG-027 

GP-84-0500 

12/11/841  ■ 

pO  1 

005  2-PG-90 1 

GP-84-050 1 

12/11/84 

p02 

005  2-PG-902 

GP-84-0502 

12/11/84  ■ 

p03 

0052-PG-903 

GP-84  0503 

12/11/84  | 

p05 

0052-PG-905 

GP-84-0485 

12/6/84 

p06 

0052-PG-906 

GP-84-0486 

12/6/84  b 

p07 

0052-PG-907 

GP-84-0487 

12/6/84  B 

p08 

0052-PG-908 

GP-84-0488 

12/6/84  " 

1  Samples 

for  volatile  organics 

analysis  for  these 

locations  collected  B 

be  tween 

2/18  and  2/22/85 

1 

1 

1 

1 

I 

I 


Figure  C-2  Locations  of  Surface  Water  Monitoring  at 
Dover  Air  Force  Base,  December  1984 


TABLE  C-2 


KEY  TO  SAIC/JRB  SAMPLE  NUMBERS  AND  USAF  SAMPLE  NUMBER 
SURFACE  WATER  SAMPLES 


SAIC/ 

JRB  NO. 

USAF  SAMPLING 

FJTE  IDENTIFIER 

USAF  RASE 

SAMPLE  NO. 

DATE 

SAMPLED 

SW01 

0052-NP-00 1 

GN-84-0504 

1 2/ 1 2/84 1 

02 

0052-NP-002 

GN-84-0505 

1 2/ 12/84 1 

03 

0052-NA-803 

GN-84-0489 

12/7/84 

04 

0052-NA-804 

GN-84-0490 

12/7/84 

05 

0052-NA-805 

GN-84-049 1 

12/7/84 

06 

0052-NA-806 

GN-84-0492 

12/7/84 

07 

0052-NA-807 

GN-84-0493 

12/7/84 

08 

0052-NA-808 

GN-84-0494 

12/7/84 

09 

0052-NA-009 

GN-84-0506 

12/14/84 

10 

0052-NA-0 10 

GN-84-0507 

12/14/84 

1  1 

0052-NA-0 1 1 

GN-84-0508 

12/13/84 

12 

0052-NA-0 1 2 

GN-84-0509 

12/13/84 

13 

0052-NA-0 1 3 

GN-84-05 10 

12/13/84 

14 

0052-NA-0 14 

GN-84-05 1 1 

12/13/84 

16 

0052-NA-0 1 6 

GN-84-0537 

12/14/84 

1  Samples  for  volatile  organics  analysis  for  these  locations  collected 
between  2/18  and  2/22/85. 


Figure  c-3  Locations  of  Soit/Sediment  Monitoring  at 
Dover  Air  Force  Base,  December  1984 


TABLE  C-3 


KEY  TO  SAIC/JRB  SAMPLE  NUMBERS  AND  USAF  SAMPLE  NUMBERS 
SOIL  AND  SEDIMENT  SAMPLES 


JRB  NO. 

USAF  SAMPLING 

SITE  IDENTIFIER 

USAF  BASE 

SAMPLE  NO. 

DATE 

SAMPLED 

SD/SL  01 

0052-SO-001 

GL-84-05 16 

12/12/84 

02 

0052-SO-002 

GL-84-05 1 7 

12/12/84 

03 

0052-SO-003 

GL-84-0523 

12/13/84 

04 

0052-SO-004 

GL-84-0522 

12/13/84 

05 

0052-SO-005 

GL-84-05 15 

12/13/84 

06 

0052-SO-006 

GL-84-0514 

12/13/84 

07 

0052-SO-007 

GL-84-05 13 

12/13/84 

08 

0052-SO-008 

GL-84-05 12 

12/13/84 

09 

0052-SO-009 

GL-84-0518 

12/12/84 

10 

0052-SO-0 10 

GL-84-05 1 9 

12/12/84 

1 1 

0052-SO-0 1 1 

GL-84-0520 

12/12/84 

12 

0052-SO-0 1 2 

GL-84-052 1 

12/12/84 

13 

0052-SO-0 1 3 

SL-84-0524 

12/13/84 

14 

0052-SO-0 14 

SL-84-0525 

12/13/84 

15 

0052-SO-0 15 

SL-84-0526 

12/13/84 

16 

0052-SO-0 16 

SL-84-0527 

12/13/84 

17 

0052-SO-0 17 

GL-84-0540 

12/14/84 

19 

0052-SO-0 19 

GL-84-054 1 

12/14/84 

20 

0052-SO-020 

GL-84-0528 

12/14/84 

21 

0052-SO-021 

GL-84-0529 

12/14/84 

22 

0052-SO-022 

GL-84-0530 

12/14/84 

23 

0052-S0-023 

GL-84-053 1 

12/14/84 

24 

0052-SO-024 

GL-84-0532 

12/14/84 

25 

0052-SO-025 

GL-84-0533 

12/14/84 

26 

0052-SO-026 

GL-84-0534 

12/14/84 

27 

0052-SO-027 

GL-84-0535 

12/14/84 

APPENDIX  D:  Well  Logs 


TABLE  D-l 


I 
I 

|  SURVEYED  WELL  COORDINATES  AND  ELEVATIONS 

COORDINATES^ 1 )  ELEVATION^ 2 ) 


WELL  NO.  _  NORTH  EAST  TOP  OF  CASING  LAND  SURFACE 


Olj 

411,263.4367 

480,911.5413 

21.39 

19.44 

02  j 

410,877.47792 

480,260.69905 

27.56 

25.56 

04  j 

410,681.95314 

480,574.42018 

25.40 

23.20 

05j 

406,437.10226 

484,152.66353 

20.07 

17.97 

06j 

405,605.89494 

483,596.82766 

17.40 

15.35 

07  j 

405,380.78541 

483,396.98990 

12.57 

10.37 

08j 

405,582.8578 

483,128.81236 

14.20 

12.50 

09  j 

405,999.38374 

483,448.94564 

16.35 

14.63 

10 

411,990.09969 

489,274.84199 

22.38 

19.40 

1 1 

412,156.27189 

489,330.03312 

21.76 

19.75 

12 

412,151.27359 

489,423.92440 

21.81 

19.74 

1  3 

412,076.35991 

489,441.33724 

22.97 

20.36 

14 

407,248.25277 

483,347.51028 

21.16 

19.12 

15 

406,487.84036 

483,018.25204 

11.11 

9.21 

16 

406,624.19895 

482,807.17974 

10.57 

8.49 

17 

406,274.54671 

482,630.46770 

10.27 

8.40 

18 

412,818.72363 

487,417.78847 

19.73 

18.13 

19 

413,144.13525 

487,643.98453 

16.27 

14.42 

20 

413,104.03656 

487,854.71962 

12.34 

10.39 

21 

412,488.10025 

489,590.92886 

18.03 

16.06 

22 

412,474.07947 

489,879.96914 

20.19 

18.23 

23 

412,283.55836 

489,935.34389 

21.39 

19.44 

24 

406,610.07279 

487,952.89072 

25.61 

23.68 

25 

406,593.12117 

488,217.56986 

26.82 

24.52 

27 

406,337.84156 

488,016.30056 

24.21 

22.21 

p01 

407,837.86021 

488,082.99658 

28.02 

25.92 

p02 

407,954.35868 

488,123.87030 

27.35 

25.35 

pO  3 

407,815.61917 

487,908.53666 

26.99 

25.79 

p05 

414,635.23693 

479,552.02097 

24.87 

22.87 

p06 

414,692.70575 

479,646.04471 

28.87 

26.87 

p07 

414,615.69372 

479,826.02983 

26.18 

23.58 

p08 

414,372.82135 

479,746.88764 

26.84 

24.84 

Delaware  state  grid  system 
(2)  Feet  mean  sea  level 
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ASSOCIATES 


*  Company  of  Soane*  Applications.  Inc. 

8400  Weatpark  Drive,  McLean,  Virginia  22102 

Dover  AFB 


Projects 


DRILLING  LOG 


Owner:  US  Air  Force  Well  No.: 


-  MWP-01 


Sice  Sketch 


Locacion:_ 

Site 

SP-4 

Field  Book  No.:  5  pp  10-1 

Building 

1310 

Area 

Log  By: 

Richard  Eades 

Driller: 

Gary  Truver 

Rig  Type: 

CME  Auper 

Reference 
Point : 

Land 

Surface 

Total 

Depth: 

17.0' 

Reference 

Point 

Elevation: 

-  25.92' 

Drilling 

Dace  Time 

Started:  11/6/84 

0910 

Dri 1  ling 

Completed:  11/6/84 

133i 

Water  Level: 


11/6/84  1040  1 


o 


A  Comp* *V  of  Scmnci  AppScsOort,  Inc. 

3400  WMtpark  Onv*.  Mctaan,  Virginia  22102 


DULLING  LOG 


MWP-01  cont. 


Oioa 


^  -v  (■ 


sc*  OU 


WELL  CONSTRUCTION  SUMMARY 


}  ASSOCIATES 


nonco  Applications.  Inc. 

5-iOC  .VestcarK  Drive.  McLean,  Virginia  22102 


Project : 


Dover  AFB 


Owner: 


U  .  S .  Air  For  r o 


Weil  No. 


Drilling  Summary: 

Total  Depth: _ 


17.0* 


Borehole  Diamecer( s ) :  6" 


;r:.iers:  Gary  T ruve r 
Walton  Corporation 


Rig  Type:  CUE  An  iter 

Elevation:  Land  Surface:  25.35'  Bit',  s;  :  Hollow  Stem  Auger 

Top  of  Casing: _ 27.35' _  Drilling  Fluid  Type  :  None 

Supervisory  Geologise :  R-  Fades _  .Amount  I'se: 

Log  Book  No.  ^ _  pp  .  14-15  Water  Level:  12.5'  BLS  11 


14-15 


*  a  c  e  r  -eve 


1:  12.5'  BLS  11/6/84 


Well  Design: 

Casing:  Material: 


D i ame  ter:  2" 
Length : _ 


Steel 


Screen:  Material: 


Stainless  Steel 


ID-  2/;"  OP  Diameter: 


16.0' 


Filter:  Material:  Au  S.iuC 
Setting:  11.3-13.0' 


Slot:  0.01"  10  Slut/ Inch _ 

Sect ing:  13.5-16.5' _ 

Seals:  Tvpe:  Bentonite  Pellets 


Grout:  Type:  #1  Portland  Cement  Setting:  9.3-11.3' _ 

Setting :  LS-9 . 4 ' _  Surface  Casing:  Steel _ 

Other:  Formation  allowed  to  cave,  providing  natural  sand  pack 


from  13.0-17.0 


Time  Log: 


Started 


Completed 


Drilling: 

Installation: 

Water  Level  Reading: 
Development 


11/6/84  1052  hi 


11/6/84  1450  hr 


11/6/84  1448  hr 


11/6/84  1530  hr 

1  1/6/84  1  106  hr 


JTj  d(JB)  associates 

A  Company  oi  Sctanca  Applications.  Inc. 

8400  Weatpark  Oriva,  McLean,  Virginia  22102 


Projects 


Dover  AFB 


DRILLING  LOG 


Owner:  US  Air  Force  Weil  No.: _ :n.T-02 


Location: 

Site  SP-4 

Field  Book  No . :  5  pp 

14-15 

Bu i Id ing 

1310  Area 

Log  By:  Richard  Fades 

Driller:  Gary  Truver 

Rig  Type:  CME  Auger 

Reference 
Point : 

Land  Surface 

Total 

Depth :  17.0' 

Reference 

Point 

Elevation: 

25.35’ 

Dace  Time 

Drilling  Started:  11/6/84  1052 

Drilling  Completed:  11/6/84  1448  hrs 

Water  Level:  11/6/84  1106  hrs 


Page  1  of_^ 


^  ASSOCIATES 

4  Company  of  Soane*  Applications.  Inc. 

3400  Westoarx  Drive  McLean.  Virginia  22'02 


Project: : 


•  Dover  AFB 


Owner : 


WELL  CONSTRUCTION  SUMMARY 

•‘■ir  ■'  _  Well  No 


1 

Drilling  Sunmary: 

Total  Ceot.o:  17'  BUS  Tr:_.~rs:  O.irv  Truvor  (Walton) 

1 

!  1 

1  1 

1 

Serene  le  E tame  ter:  s  •  :  C.i  1  v:  n  .-ill  ice  (  Deln.irv.i  ) 

Rt2  Tvoe:  CME-55/Fa  i  1  inft  1250 

1 

:  25. 79' 


Andris  Lapin 


:  Ai  iro  r/ Draft 


ter:  Mate 


-1  Portland  Cement  '  r>  c 


1  s  1  ,  '  {  i  IK'il 


7  ’  BUS 


Benton  i te  Pellets 


1.4-11. 5'  BUS 


n2:  Steel 


.  T ime  Log : 

Started 

Completed 

Drilling; 

11/6/84  0910  hrs 

1 1/6/84 

1343  hrs 

Installation: 

1 1/6/89  1415  hrs 

1 1/6/84 

1500  hrs 

Wate-  Level  Reading: 

j  Deve iopmecc  : 

Well  Development 

Me t noa.  Ecu  lotr 


DRILLING  LOG 


aij  j  ASSOCIATES 

a  Co/no**y  of  Satnco  Applet  eons.  Inc. 

8400  Westpark  Onve.  McLean.  Virginia  22102 

Project:  Dover  AFB 


Owner:  US  Air  Force 


Veil  No.: 


:iwp-ivi 


Location:  Site  SP-4 
Building  1310  Arsa 


Reference 

PoinC :  Land  Surface 

Reference 

Point 

Elevation:  25.79' 


Sice  Sketch 


Field  Bock  No. :  2  pp  42-v, 

Log  By:  Andris  Lapins _ 

Driller:  Calvin  Wallace  (De-ir.1  . 
Rig  Type:  CME-55  Failing  1250 

Total 

Depth: _ 17  BLS _ 

Date  Tine 

Drilling  Started:  11/6/84  ()m  ! 


Drilling  Started:  ll/fr/84  Qv  ! 
Drilling  Completed:  ll/fr/84  1 >- 
Water  Level: 


1 J  fi  i 

}  f  fl  J 


0-3'  BLS 


Dark  brown  silty  lino  sand,  trace  clay  and  gravel; 


heavy  gravel  layer  at  @  0.5'  BLS;  moist. 


4-5'  BLS  Very  dark 


moist. 


5-8'  BLS  Olive  gray  very  fine  sand,  some  silt,  trace  clay 


8-9'  BLS 


brown  to  yellow  mottling;  soft;  moist. 


9-10'  BLS  Pale  yellow  silty  clay,  trace  very  fine  sand 


moist. 
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(JHEnS  ASSOCIATES 

4  Company  of  Sctooep  AppHcaaons.  Inc. 

8400  Waatpar*  Qrivt,  McLean,  Virginia  22102 


DRILLING  LOG 


'tU  P—0  3  con  L 


s  % 


i  1 
S  l 


DESCRIPTION 


10-12'  BLS  Dark  olive  gray  silty  clay;  soft;  moist. 


rgfS 

m*  vSnmmm 


12-13.5'  BLS  Dark  gray  silty  clayey  medium  to  coarse  sand;  wet 


to  saturated.  Small  gravel  seam  at  @  13'  BLS . 


Water  table  estimated  at  &  12'  BLS. 


2b'' 


cJdm,.-Q;  ASSOCIATES 

■1  Company  af  Scianca  Applications,  Inc. 

3400  Westoark  Drive.  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project : 


Dover  AFB 


Owner: 


.  U  .  S  .  Air  Force 


Well  No 


Drilling  Sunnary: 

Tocai  Depth: _ 15.01 _ 

Borehole  Diameter(s):  6" 


Walton  Corporal ii 


_ _ _ _ _  Rig  Type:  rME  Au,;er 

Elevation:  Land  Surface:  22.87*  3irts;:  Hollow  Stem  Auger 

Top  of  Casing:  24.87' _  Drilling  Fluid  Tvpe :  None 

Supervisory  Geologise:  R-  Fades _  Amount  Jse: 

Log  3ook  No,  5  pp.  25-27  Water  Level:  7.6' 


7.6’  BUS  11/7/8-4 


Well  Design: 

Casing:  Material:  Steel 


Diameter: 


r>l'n  ^ 


_  Screen:  Material:  Stainless  Sty 

D  Diameter:  2" 


Length : _ 19.5' _ _  Slot:  C  01"  10  Slo 

Filter:  Material : M  Well  Grave  1  Setting:  11.3-14 

Setting:  9.0-14.5' _  Seals:  Tvpe:  Bent 

Grout:  Type:  #1  Portland  Cement  Setting:  6. 0-9. O' 
Setting:  LS-6.0' _  Surface  Casing:  S 


Slot:  0  01"  10  Slot / Inch _ 

Sett  ing  :  1 1 .  3-  14  ■  3  ' _ _ 

Seals:  Type:  Bentonite  Pellets 


Othe  r : 


Surface  Casing:  Steel 


Time  Log: 


Started 


Completed 


Drilling  ; 

Inc  t  a  1  la  t  ion  : 

Water  Level  Reading: 
Development  : 


11/07/04 


1232  hr 


11/07/84 

11/07/84 

11/07/84 


1  2  30  h 
1 300  In 
1310  In 


Well  Development: 

Method/ Equipment  :  Compressed  Air  111  own;  Ha  i 


QJJ  J  C\ \J  yj  ASSOCIATES 

4  Commtiy  of  Sdanca  Application*.  Inc. 

8400  Weetpark  Drive.  McLean.  Virginia  22102 

Projects  Dover  AFB 


Sice  Sketch 


J  fj  j 
}  ll 


uR ILL INC  LOG 

Owners  US  Air  Force 

Location:  Main  Fuel 
Pump  Station 


Reference 

Po i nc  : _ Land  Surface 

Reference 

Point 

Elevations  22.87' 


Well  No. s 


'r.v'P-ni 


FieLd  Book  No. :  5  pp  25-27 

Log  By:  Richard  F.ades 
Driller:  Gary  Truver 

Rig  Type: _ CHE  Auger _ 

local 

Depth :  15.0 _ 

Date  Time 

Drilling  Started:  11/7/84  1214  hr 

Drilling  Completed:  11/7/04  1230  hr 

Water  Level :  7 . 6  '  BLS  n/7/84  mio  hr 


c= 

Cuttings 

DESCRIPTION 

0-3'  BLS 

Medium  brown 

fine  sand,  some  silt,  some  gravel,  trace 

clay . 

BLS  Dark  brownish  to  dark  gray  fine  sand,  some  silt;  gravel 


roximatelv  6.5'  BLS. 


7-12'  BLS  Medium  gray  sand,  some  silt,  trace  clay. 


^  c_=U^_=L  ASSOCIATES 

A  Comosny  of  Sci»nc»  Apohcsoons.  Inc. 

5^00  vVestoarx  Drive  McLean.  Virginia  22*02 


Project : 


Dover  AF3 


Owner: 


WELL  CONSTRUCTION  SUMMARY 

•  '  's'  III  _  •" _  We  1 1  No 


Drilling  Sunmary: 

Iota.  Dept.-.; 
Borehole  Ciamete 


C.‘h  .'.ii;'.  r 


BLS  11/7/84 


Screen:  Material:  Stainless  Steel 


Well  Design: 

Casing:  Material:  Steel _  Screen:  Material:  Staii 

Diama  ter  :  j" _ ID  CD  D i ame  t  e  r  : _ m _ 

length  : _ 14,0' _  Slot:  0.01"  Id  Slot  i  ;h:i 

Filter:  Materia.:  4n  Sa:n! _  Setting:  17.0-20.0' _ 

Setting: _ 10. 5-1  1.0'  _  Sea.s:  Tvpe:  Bentonite  i 

Grout:  Tvpe:  "1  Portland  Cement  Setting: _ 8.5-10.5' 

Setting: _ LS'8-  S  ' _  S-rtace  Casing:  Steel 

Ot.ner:  Formation  allowed  to  cave  from  17.0-20.5'  BI.S 


i.s:  Tvpe:  .Bentonite  Pellets 


Time  Log: 

Started 

Completed  g 

Cri .ling: 

1 1 / 7 /84 

ltlll  hr 

i 

1  /  7  84 

!  1  0(1  hr  IS 

I  r.  s  c  a  1 1  a  c  i  o  r.  *. 

1 1/7/84 

1  1  1  .1  hr 

i 

1  -'7/84 

1  1  BO  hr  ™ 

Water  Level  Reacting: 

! 

1  /  7  /  8  4 

1  'MO  hr  ^ 

De  ve  .  cpme n  t  : 

1 

Well  Development: 

Me  t.noa  touipmen 


A  Company  of  Science  Applications,  Inc. 

3400  Westoark  Drive,  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Pro jecc : 


Dover  AFB 


Owner:  U  .  S .  Air  Force 


Well  No 


Drilling  Summary: 

Total  Depth:  17'  BLS _  Drillers:  Calvin  Walace _ 

Borehole  Diameter!  s  )  :  _ Delmarva  Drilling _ 

Failing  1250 

— -  Ri8  Type: _ Hydraulic  Rotary _ 

Elevation:  Land  Surface:  23,61'  Bit(s): _ prag _ 

Top  of  Casing: _ 26.18' _  Drilling  Fluid  Type  :Water/Bentonite 

Supervisory  Geologist:  Andris  Lapins _  Amount  Use :  @  50  gals. _ 

Log  Book  No.  2 _  pp.  50-55  Water  Level:  7.15'  BLS  11/14/84 


pp.  50-55  Water  Level:  7.15'  BLS  11/14/84 


Well  Design: 

Casing:  Material:  Steel _  Screen:  Material:  Stainless  Steel 

Diameter:  ?" _ ID  2  1/4"0D  Diameter: _ 2^ _ 

Length: _ 16_| _  Slot:  0.010;  10/inch _ 

Filter:  Material: _ 4Q  Sand _  Setting:  14-17'  BLS _ 

Setting:  12-17  BLS  Seals:  Type:  Bentonite _ 

Grouc:  Type:  ft  l  Portland  Cement /BenSett ing  :  8.9-12'  BLS 

Setting: _ LS-8.9'  BLS _  Surface  Casing:  Steel _ 

Othe r:  Protective  steel  casing  cemented  in  to  land  surface. _ 


Time  Log: 

Dr i 1  ling  : 

Started 

11/7/84  0857  hr s 

Completed 

11/7/84  0910  hrs 

Installation  : 

11/7/84 

0920  hrs 

11/7/84  1010  hrs 

Water  Level  Reading: 

7.15'  BLS  11/14/84 

Development  : 

Well  Development: 

Method/Equipment:  Compressed  Air  Blown:  Bailc 


QU  d;  associates 

A  Company  of  Sciance  Applications  Inc 
8400  Westoark  Dnve  Mceean.  Virginia  22102 

Project:  Dover  APR _ 


DRILLING  LOG 

Owner:  1  .  .» i  : 


Well  No. 


Location: _  F  i  c- 1  d  Bock  N  c  .  :  2  p  t  50-55 

X  YZ-  Fuel  Storage  Area  Lea  Bv :  Andris  Lapins 

Lr 1 1 1 e r : Gn 1 v i n  Wallace  (Delmarva) 
Fa i 1 i ng  1 250 

_ P-1?  ^vPe  : _ Hvd  r a u  1  i  c. _ R.n  t  a  r  v _ 


Ref  erenc  e 
Point  :  Laud  Su:  j 


i  ota  i 
De  p  t  r. 


17’  BLS _ 

Dare  Time 


Reference  _ 

Date  Tune 

Point 

Elevation:  2  3.81’  Drilling  Started:  11/7/84  0830hrs 


Site  Sketch 


Drilling  C  orr.p  leted:  11/7/84  0910 
Water  Level :  7.15'  BLS  11  / 1  A 


Pale  vellow  fine  to  medium  sand,  some  silt. 


Faint  hydrocarbon  odor  emminating  from  borehole  at:  (D  b'  bl.S. 


ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3^00  Westoark  Drive.  McLean.  Virginia  22102 


Pro jecc : 


Dover  AFB 


Drilling  Sunnary: 

local  Depcn:  18,0' 

3crer.de  Diameter  s  : 


Owner : 


WELL  CONSTRUCTION  SUMMARY 

'  'J_  A::~  L " _  Wei 


11/7/8 


Well  Design: 

Casing:  Material: _ 

Diameter:  _ 

Length : _ 17.0' 


Steel 


'  ‘ t’ L _  Screen:  Material.:  Stainless  Steel 

IQ  2';"  CD  Diameter: _ _ 

Sic:  :  0.01  10  Slot  /  Inch 


Filter:  Material:  8.1m! _  Setting:  14.5-17.5' _ 

Setting: _ I2.Q-18.0' _ Seals:  Type:  Bentonite  Pellets 

Grout:  Type:  ^1  Portland  Cement  Setting:  b  .  5  -  8 . S ' 

Setting: _ LS-6 . 5  '  _  Surface  Casing:  Steel _ 

Other:  Formation  caved  above  sand  nack  from  8  .  S -  1 2 .  ( ) ' 


Time  Log: 

Started 

Completed  (  | 

Drilling  : 

1 1/7/84 

08  IS  hr 

11/7/84 

08  3  S  hr 

Installation: 

1 1/7/84 

0920  hr 

1 1 / 7 /84 

04  9  9  hr 

Water  Level  Reading: 

l 1  111  84 

1  30  9  iir 

Deve  Iccirenc  : 

'  i 

Well  Development: 

Method  Equipme 


QJJ J  Qu  03  ASSOCIATES 

4  Company  of  ScJpnco  AppXcteons.  Inc. 

8400  Wattpark  Oovf.  McLean,  Virginia  22102 

Project:  Dover  AFB  -  - 


DRILLING  LOG 

Owner:  tJS_^^rForce 

Location:  Main  Fhp 

Pump  Station 


Reference 

PolnC :  Land  Surface 

Reference 

Point 

Elevation:  24.28' 


Sice  Skecch 


Well  No.: _ 

Field  Book  No 
02  Bv: 


Driller:  _Garv  _ 

RiS  Type:_UME  Auger _ 

Tocal 

Depch  : _ 18.0' _ 

Date  Tire 

Drilling  Started:  11/7/84  083^  hr 

Drilling  Completed:  n/7/84  0855  hr 
Water  Level:  11/7/84  1305  hr 


|  U 

I  1? 


0-4'  BLS 


some  sand,  some  cl 


Medium  crav  brown  sand,  some  silt,  moist 


6.5'  BLS. 


8- 

-8. 

5' 

BLS 

Gravel  layer. 

8, 

.5- 

11 

'  BLS 

Light  blueish  gray  sand,  some  silt. 
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QJJ  «J_au  QJ  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8A00  Westpark  Drive,  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project:  Dover  AFB 


Owner:  U.S.  Air  Force 


Well  No 


Drilling  Summary: 

Total  Depth: _ 38  ' 

Borehole  Diamecer(s):  6" 


Drillers: 


Calvin  Wall; 


_ Delmarva  Drilling 

Failing  1250 

Rig  Type:  Hydraulic  Rotar\ 


Elevation:  Land  Surface:  19.44'  Bit(s): _ Drag 

Top  of  Casing: _ 21.39' _  Drilling  Fluid  Type:  Water 

Supervisory  Geologist:  Richard  Eades  Amount 

Log  Book  No. _ 4  pp  .  93- 105  Water  Level:  10.9' 


Well  Design: 

Casing:  Material: 
Diameter: 


Screen:  Material: 


ID  2  3/8"OP  Diameter: 


Length: _ UJ _  Slot:  0.010;  5/inch 

Filter:  Material:  4Q  Sand _  Setting:  9'-38' _ 

Setting:  7  '  -  38 1 _  Seals:  Type:  Bentonite 

Grout:  Type:JH  Portland  Cement /BenSet t ing :  5'-7' _ 

Setting:  LS-5.01 _  Surface  Casing:  Stoel/PVC 

Other:  Protective  steel  casing  cemented  in  to  land  surface 


T ime  Log : 


Dr  i  1  ling : 
Installation : 

Water  Level  Reading: 
Development  : 


Started 


10/31/84  1020  hrs 

10/31/84  1300  hrs 


Comp leted 


10/31/84  1200  In  : 
10/31/84  1500  hrs 
11/14/84  1510  hrs 


Well  Development: 

Method/Equipment : 


Air  Blown  Minimum  4  hours,  punoud  it 
10  (;pm  minimum  4  hours  and  uni  il  v]<nr 


Q V  J  .CIV  DJ  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc 
840C  Westoark  Drive,  McLean.  Virginia  22102 

Project:  Dover  AFB _ 


DRILLING  LOG 

Ouner:  L'.S.  Air  Force  Well  No. 


ML -01 


Location:  Industrial 

Waste  Basins 


Reference 

Point:  Land  Surface- 


Reference 

Point 

Elevation: 


19.44' 


Site  Sketch 


Fielc  Beck  Nc . :  4  PF93-105 

Log  By:  Rick  Eades _ 

Driller:  Calvin  Wallace 

Failing  1205 

Rig  Type:  Hydraulic  Rotary 

Total 

Depth: _ _ 

late  Tire 

Drilling  Started  ;10/.31/84  1020hr 
Drilling  Ccr'.pietec:10/31/84  1200 
: pVC'  .  10.9'  11/14/84  1510 


?  * 

^  u 

x  i 

*  S 


Legend 

G  r  a  d  a  t  i  0  r> 

SI:  Sampling  Interval 

Trace  1-1 

RE :  Recovery 

Little  1 

SS:  Snlit  Spoon 

DESCRIPTION 

Some  20- 

C :  Cuttings 

‘  j  '  II  \ •  M 

:\nn  1 

Gray  silt,  very  dense,  well  compacted. 


■  2  -  Light  gray  (5YR  7/1)  fine  to  medium  sand, 


some  silt,  some  clay,  t 


orange  Lai:  inat  ions  near  bottom  of  sample, 


OD  J  CUJ  d;  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Orive,  McLean,  Virginia  22102 


DRILLING  LOG 


DESCRIPTION 


SI:  10-12'  BLS 


1  •  3 1  -  Light  gray  (SYR  7/1)  coarse  c.>  cud; 


some  fine  sand,  trace  silt,  trace  <■ 


ebb le  s . 


Brown,  coarse  sand  and  pebbles,  some  medium 


SI:  15-17'  BLS 

i<  E :  1.1’ 

1.1'  -  Dark  orange  brown  (10YR  5/6) 

tine  to  modi  im 

sand,  some  silt,  trace  clay, 

t  race  pe Lb  1  <■  u  , 

SI:  20-22'  BLS  Rp: 


1-1'  -  Dark  orange  brown  (10YR  5/6)  medium  p 


some  fine  sand,  trace  clay,  tr; 


sand  ,  some 


UeptJi  (feet) 


DRILLING  LOG 


qjj j  gu  d;  ASSOCIATES 

A  Company  of  Scitncg  Applications.  Inc. 

8400  Westpark  Drive,  McLean  Virginia  22102 


1  Si 


25-27'  BLS  RE:  1.1' 


1.1'  -  Medium  orange  brown  ( 10YR  6/8)  fine  to  medium 


sand,  some  silt,  trace  clay,  thin  black  laminations 


in  interval. 


SI:  30-32'  BLS  RE 


1.7'  -  Medium  to  dark  orange  brown  (10YR  5/6)  with  thin 


black  laminations,  medium  sand,  some  coarse  sand, 


trace  silt,  trace  clay. 


Light  brown  medium  to  fine  sand,  some  silt,  trace  clay. 


SI:  35-37'  BLS 


RE :  1.3' 


1.3'  -  Medium  to  dark  reddish  brown  ( 10YR  5/6)  coarse  to 


medium  sand,  some  fine  sand,  some  pebbles,  t 


Reddish  brown,  coarse  to  medium  sand. 


Reddish  brown  sand  with  some  dark  gray  clay. 


Driller  indicated  that  top  of  the  clay  layer  was  contacted  at 


approximately  38'  BLS  ■ 
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^  cLiaU-.bL  ASSOCIATES 

A  Company  of  Sapnca  Applications.  Inc. 

8^00  WesiDark  Drive  McLean,  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 


Ovne  r : 


Well  No 


Drilling  Summary: 

| 

Total  Dept.n:  3  3.5' 

3  r  : ; 

p  -  ^  : 

Garv  Tr uver 

3orehcle  Diameter's  :  6" 

Walton  Corporation  1 

-as: 

iuperviscry  Geo  1 :21st:  Richard  Eades 
Log  3ook  .Vo._  5  pp.  61-67 


CME  Auger 
Hollow  Stem  auger 


pe :  None 

11/14/8 


Well  Design: 

Casing:  Material:  Schedule  40  PVC  Screen:  Material:  Schedule  40  PVC 
Diameter:  7"  ID  2  3/8”OD 


Length  : _ 10J _  Slot:  0.010;  5  slots/inch 

Filter:  Material: _ N o n e _  Setting: _ 18-33.5' _ 

Se  1 1  :ng  :  o e  a  .  s  :  Type  :  5e  - 1  on  1  t  e 

Grout:  Type  :  1  /Portland  Cement /BenSet  t  ir.e  :  9.5'-11.5’ 

Set 

Other:  Formation 


■,+■■4  T  ime  Log : 


Started 


Comp leted 


Drilling: 
Installation : 

Water  Level  Reading: 
Development  : 


Well  Development: 

Me  t  he c .  Ec  u  1 pme 


11/14/84  0900  hrs  11/14/84  1030  hrs 


1  1/14/84 

1030  hrs 

1  1/14/84 

1 1 39  hrs 

1  1/14/84 

1030  hrs 

QJJ  J  QU  DJ  ASSOCIATES 

A  Company  of  Scianc*  Applications,  Inc 
8400  Westpark  Orive.  McLean,  Virginia  22102 

Project:  Dover  AFB 


DRILLING  LOG 

Owner:  U.S.  Air  Force  Well  No. 


Locac ion:  Industrial 

Waste  Basins _ 

Site  T-l 


Reference 

Point :  Land  Surface 

Reference 

Point 

Elevation : 


Field  Book  No.:  5  pp  61-0'.' 

Log  By: _ Rick  Rartps _ 

Driller :  Gary  Truver _ 

Rig  Type  :  CME  Auger _ _ 


Toe  a  1 
Depth : 


33.5' 


Site  Skecch 


Date  Tint 

Drilling  Started  :  11_/_14/R4  09'n 
Drilling  Comp  1 e t ed : 1 1 / 14/84  r 
Water  Level:  18'  11/14/84  is 


I  S  Jj 

•**  cj  5 

I  t  h 


Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS:  Snlit  Spoon 

C:  Cuttings 


DESCRIPTION 


Gra  da  t ion 
Trace  1-12/ 
Little  12-20/ 
Some  20- 30/ 
Add  "Y"  301 


Medium  to  light  brown,  silt,  some  clay,  trace  sand,  trace 


pebbles . 


SI:  4-6'  BLS  RE:  1.5' 


0.7' 

-  Brown  (10YR  5/6)  clay,  some  silt, 

0.4' 

-  Yellowish  brown  (10YR  6/6)  sand. 

some  silt , 

0.4' 

-  Yellowish  brown  (10YR  6/8)  clay, 

trace  silt 

Silt,  some  clay,  some  sand. 


SI:  9-11 '  BLS  RE:  2.0' 


0.6'  -  Yellowish  brown  ( 10YR  6/8)  clay,  some  silt. 


1.4'  -  Clay,  trace  silt  grading  downward  in  color  from 


MB  ASSOCIATES 

A  Company  of  Scitnct  Applicsttons.  Inc. 

3400  Westpark  Drive.  McLean.  Virginia  22102 


DRILLING  LOG 


'  IV.  - 


lit. 


— 1 

ft 
>— * 

•C 

f 

Graphic  lx$» 

1  | 

§ 

»■*  z 

1  ? 

y'-S 

z 

8 

2 

i 

i 

1 

i 

DESCRIPTION  { 

■ 

S  S j;  2 

12 

light  gray  ( 5YR  7/1)  to  brown  (  10YR  5/6). 

15 

• 

• 

c 

Clay,  trace  silt,  brown  to  gravish  brown. 

■ 

■ 

1 

_  .  | 

■ 

_ I 

• 

SS#  3 

-  - 

SI:  14-16'  BLS  RE: 

- - - — 1 

2.0'  1 

_ 1 

- 

3 

0.2'  -  Brown  ( 10YR  5/6)  sand,  some  clav.  j 

- 

6 

1.8'  -  Clay,  color  variable  from  gray  ( 5YR  7/1)  to  | 

• 

■  yi; 

9 

yellowish  brown  ( 10YR  6/8)  with  black 

streaks.  | 

• 

1 L 

f 

K 

C 

Hit  gravel  layer,  approximately  0.5'  thick. 

t 

(. 

[ 

C 

Sand,  some  clay,  wet. 

L 

SS#4 

SI:  19-21'  BLS  RE: 

2.0' 

L 

1 

2.0'  -  Light  yellowish  brown  ( 10YR  7/8)  fine 

sand  , 

■ 

1 

T 

some  s  i  It  ,  trace  clav  ,  wet .  1 

T 

2 

j 

i 

\ 

3 

1 

i 

j 

[ 

L 

L 

c 

Gravel,  approximately  0.5'  thick. 

1 

t 

[ 

c 

1 

Gravel,  approximately  0.5  thick. 

_ : _ _ _ _ _ i 

r 

SSi'5 

SI:  24-26'  BLS  RE: 

1.3’ 

l-V.-i-VT-'j 

5 

1.5'  -  Medium  to  dark  yellowish  brown  <  1  (iYR 

>/8) 

[ 

6 

coarse  to  medium  sand,  some  pebbles. 

r  an1 

DRILLING  LOG 


mm  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


i  mm 


Sanple  type 

and  Mater 

5 

3 

a 

SS#5 

5 

eont. 


DESCRIPTION 


fine  sand. 


SI:  29-31'  BLS  RE:  1.3' 


'  -  Dark  yellowish  brown  ( 7 . 5YR  5/8)  coarse  to 


medium  sand,  trace  fine  sand,  trace  pebbles. 


Driller  indicated  top  of  clay  layer  contacted  at  33'  BLS. 


SI:  34-36'  BLS  RE:  2.0' 


2.0'  -  Medium  to  dark  gray  (5Y  4/1)  cla 


silty,  dense,  finely  laminated. 


I 


SI:  37.5-38.5'  BLS 


1.0'  -  Dark  gray  ( 5Y  4/1 
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QU  iIU=LD;  ASSOCIATES 

A  Company  of  Scionce  Applications.  Inc. 

8400  Westpark  Drive,  .McLean,  wirgmia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project:  Dover  AFB 


Owner : 


1  ■ S .  A i r  Force 


Well  No 


Drilling  Summary: 

Total  Depth:  44.8'  BI.S 

Borehole  Diameter(s):  6! 


ir  1 1 lers : 


Ca  Ivin  Wallace 


Delmarvn  Drilling 

- PaTTTnR  TTVfnivdrauTT?' 

Rig  Type:  Rotary 


Elevation:  Land  Surface:  21.2'  Bit(s):  Dray 


Top  of  Casing: _ 25.**' _  Dr 

Supervisory  Geologist:  Andris  Lapins 
Log  Book  No .  1 _  pp .  16-28  Wa 


Drilling  Fluid  Type  jWater/Bent.onite 


Amount  Use: 


pp.  16-28  Water  Level:  12.76'  BLS _ 1/9/85 


Well  Design: 

Casing:  Material: 
Diameter:  o» 


:creer.:  Material: 


ID  2  1/4"0D  Diameter: 


Length : _ J_3_ _ 

Filter:  Material:  sand 

Secting:  8.8-44.8'  BLS 


Slot  :  0,010;  5/ inch _ 

Setting:  10.8  -  u-t.8  BLS 


Secting:  8.8-44,8  BLS _  Seals:  Type:  Bentonite  Pellets 

Grout:  Type:Al  Portland  Cement/Ben  Set t  ing  :  5.25-8.8'  BLS _ 

Secting:  3-5.25'  BLS _ Surface  Casing :  S  tee  1 /PVC _ 

Other:  Protect ive  steel  casing  cemented  in  to  land  surface. 


Time  Log: 


Started 


Completed 


Drilling: 
Installation  : 

Water  Level  Reading: 
Development  : 


11/9/84  0845  lirs. 

11/9/84  1300  hrs . 


I  1/9/84  1250  hrs . 

11/9/84  1442  hrs. 


1/9/85  12.76'  BLS 


Well  Development: 

Met  hod /Equipment 


QL)  JCU-IDJ  ASSOCIATES 

A  Company  of  Seianea  Applications,  Inc. 

MOO  Westpark  Drive,  McLean,  Virginia  22102 


Project : 


Dover  AFB 


DRILLING  LOG 


Owner:  U.S.  Air  Force  Well  No.: 


Sice  Sketch 


Location : 


Field  Book  No . 


IW  Basins.  Site  T-l _  Log  By  •'  Andri: 

_  _  Driller:  Calvjj 


Reference 

Point :  Land  Surface 

Reference 

Point 

Elevation:  23.2' 


Failing  1250  Hydra* 
Rig  Type:  Rotary _ ' 


Total 

Depth: 


44. 81  BI,S 


Date  Tim 


Drilling  S t art ed : 1 1 /9 /84  084- 
Drilling  Completed:ll/9/84  1. 
Water  Lev' el:  12.76'  BLS  1/9 


Legend 

SI:  Sampling  Interval 
RE:  Recovery 

SS:  Split  Spoon 

C:  Cuttings 


DESCRIPTION 


Gradat ion 
Trace  1-12% 
Little  12-20% 
Some  20-30%, 
Add  "Y"  >30% 


Heavy  gravel  (crushed  stone)  from  large  crushed  stone 


pile  located  (3  15'  away. 


Grayish  brown  medium  sand,  some  silt  und  gravel. 


1.1'  -  Light  gray  to  white  (5Y  8/2  -  7/2)  clayey  very  fine 
sand,  some  silt;  dense;  firm,  dry;  brown  to  yellow 


mottling  at  top. 


MM 


ASSOCIATES 


A  Company  of  Scianca  Applications.  Inc. 

8400  W«tfisrk  Drive,  McLean  Virginia  22102 


DRILLING  LOG 


MW  -  04  j  * 


Depth  (feet) 

i 

1 1 
ji  1 

t  ? 

z 

1 

3 

2 

DESCRIPTION 

■ 

.’T?:  •?*?'.  •‘Tt’* 

SS#2 

14 

SI:  10-12'  BLS  RE:  1.5' 

11 

0.4'  -  Brownish  yellow  ( 1 0YR  6/6)  coarse  sand,  some  silt, 

■ 

14 

trace  light  gravel;  poorly  sorted;  moist. 

• 

20 

1.1'  -  White  (53'  8/2)  siltv  very  fine  sand,  trace  clay  and 

• 

light  gravel;  loose;  wet. 

■ 

■ 

• 

■ 

■ 

SS#3 

SI:  15-17'  BLS  RE:  1.15' 

• 

13 

0.75'  -  White  (2.53'  8/2)  medium  to  coarse  sand,  trace  clay 

■ 

WM 

15 

and  light  gravel;  poorly  sorted;  firm;  wet. 

- 

•  -'r+: 

40 

0.4'  -  Yellow  (2.5Y  8/6)  fine  to  coarse  sand,  some  silt, 

- 

44 

trace  clay  and  light  gravel;  wet. 

- 

- 

- 

- 

- 

SS#4 

SI:  20-22'  BLS  RE:  1.1' 

1.1'  -  Brownish  vcllov'  (  103’R  6/8)  fine  to  medium  sand, 

:  .^"V.  J  • :  i 

5 

...•  w^. l. 

7 

some  silt,  trace  clav  and  light  gravel:  light  gravel 

* 

8 

laminations  overt  several  inches;  loose;  wet. 

10 

1 

Page  o f 
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QJJ  J  fQJ  Dj  ASSOCIATES 

A  Company  of  Science  Applications.  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project:  Dover  AFB 


Owner :  U ■ S .  A i r  Force 


Well  No . : — 


Drilling  Summary : 

Total  Depth: _ 58  •  5 

Borehole  Diameter's': 


vriaers: 


Gary  Truver 


Rig  Type: _ CME  Auger 


Elevation:  Land  Surface:  17 . 97 1  Bitlsl: 


Hollow  stem  auger 


Top  of  Casing: 


20.07' 


Drilling  Fluid  Tvpe:  None 


Supervisory  Geologist:  Richard  Eades 
Log  Book  No .  5 _  pp.  52-61  Water  Level:_ 


Amount  Use: 


Well  Design: 

Casing:  Material:  Schedule  40  PVC  Screen:  Material:  Schedule  40  PVC 
Diamecer:  i"  ID  2  3/8"OD  Diamete 


0.010;  5  slots/inch 


13-38.5 


Bentonite 


Othe  r 


T ime  Log : 


Started 


Completed 


Drilling; 
Installation : 

W'acer  Level  Reading: 
Development  : 


11/13/84  0900  hrs  11/13/84  1230  hrs 

11/13/84  1332  hrs  11/13/84  1522  hrs 

11/13/84  1000  hrs 


Well  Development: 

Met hod /Equipment : 


A  i  r  !i  1 1  iwit  1 1 1  r  8  !h  m  rs 


n  i  u  i isur  ..  inurs  a 


J  ciu  D)  ASSOCIATES 

A  Company  of  Sennet  Applications.  Inc. 

3400  Westpark  Drive,  McLean.  Virginia  22102 


DRILLING  LOG 


0.3'  -  Light  grayish  brown  (2.1>Y  7/.?1  i-n.n  si-  in 


medium  sand,  some  pchhles. 


&JJ  gij  03  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc 
3400  WestDark  Drive.  McLean.  Virginia  22102 


s  1  I 
A  a  ; 


DRILLING  LOG 


3  5  -f 


f  1 


DESCRIPTION 


Reddish  brown  (  3YK  i/4)  i  i  nr  to  medium  sand  , 


some  silt.,  trace 


-  Yellowish  brown 


some  cobbles. 


Coarse  to  medium  sand,  some  silt,  some  pebbles. 


urn  sand, 


SI:  29-31'  BI.S 


RE:  1.3' 


0.2'  -  Dark  Brown  ( 7 . SYR  3/8)  sand,  some  pebbles. 


0.2'  -  Dark  Brown  (7. SYR  3/4)  sand,  trace  silt. 


0.5'  -  Yellowish  brown  (  lf)YR  6/6)  sand,  some  pebbles. 


0.4'  -  Dark  brown  ( 7 . SYR  3/8)  sand,  twice  silt. 


Medium  to  dark  brown,  coarse  to  medium  sand,  some  pebbles. 


SI:  34-36'  BI.S 


RE:  0.8' 


0.8'  -  Yellowish  brown  (lO'-'R  6/6)  fine  to  medium  sand, 


some  silt  ,  trace  clay,  t  ■  .u  pr bh le s . 


SI:  19-41'  BI.S 


QU  j_SU-  d}  associates 

A  Company  of  Science  Applications,  Inc. 

WOO  Westpark  Drive  McLean.  Virginia  22102 


Projecc:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 


Owner :  L1 .  S  .  Air  F o r r  ■? 


Drilling  Suninary: 

local  Depch: _ 


Borehole  Qiatneter(  s) :  8" 


uriliers: 


Rig  Type:_ 


Well  No 


Calvin  Wallace 

Delmarva  Drilling 
Fail  ing  1250 


Elevacion:  Land  Surface:  15.35'  3it(s<: _ Drag 

Top  of  Casing: _ 1.7 . 40 1 _  Drilling  Fluid  Type: 

Supervisory  Geologise:  Richard  Eades  Amount  L’se:_ 

Log  Book  No. _ 4  pp.  115-120  Vacer  Level: _ 13 


13.1'  11/14/ 


Well  Design: 

Casing:  Material: 
D  i  ame  c  e  r :  7" 

Lengch : _ IQ' 


Screen:  Material: 


ID  23/8"  OD  Diamecer: 


Slot:  0.010;  5  /  i  r.  c  h 


Filter:  Material:  40  Sand _  Secting:  8 ' -  5  3  ' _ 

Setting:  6  '  -  5  3  ' _  Seals:  Type:  Bentonite _ 

Grout:  Tvpe:rfl  Portland  Cement /BenSe t t ing :  4'-6' 

Setting:  LS-4.0' _  Surface  Casing:  Stoel/PVC 

Other:  Protective  steel  casing  cemented  in  to  land  surface. 


Setting:  6 ' -  5  3 ' 


T ime  Log : 


Dr i 1  ling  : 

Insca  1  lat ion  : 

Water  Level  Reading: 
Development  : 


Well  Development: 


Started 


11/2/84  0710  hr s 

11/2/84  1020  hrs 


Completed 


11/2/84  0940  hrs 

11/2/84  1155  hrs 

11/14/84  1550  hrs 


Me t hod / Equ i pmen t  :  Air  blown  lor  8  hours,  punped  at  10 
minir.mm  2  hours  and  until  i-hur. 


8^  B;  ASSOCIATES 

A  Company  of  Science  Applications.  Inc 
8400  Westpark  Drive  McLean.  Virginia  22102 

Project:  Dow;'  AFh _ 


Site  Sketcr. 


DRILLING  LOG 


Owner :  . )  :  ,*•  n  i  c  t  We  11  No  *  :  MW -'*0  i 


Lee  at  ion : 

Disposal  Area 

Fielc  E c : k  Ne . :  4  p p 115-120 

if  10 

Log  Bv:  Rick  Eados 

Driller:  Calvin  Wallace 

Rig  -\pe:  HyHranlir  Rotary 

Re  f  e  renc  e 

Point: 

id  Surface 

Iota: 

Dep: n :  5  3' 

Reference 

Point 

E 1 eva t ion : 

Date  Time 

Drilling  S t a rt ed : 1  1 /2/84  0710hrs 

Drilling  Conp 1 e t e d : 1 1 / 2 /84  0940 
Water  Level:  13.1'  11/14/84  1550 


«s 

| 

i 

u 

1 

d 

■=  * 
Si 

Blow  Gxrrt  (N) 

Legend 

C  r  a  d  a  t 

i  on 

SI:  Samp  1  i  n.s:  i  *-  *■  »*  y v . :  ] 

R  r.  :  Ko  c  o\  t-  v  \ 

SS:  St  1  i  t  Spoon  DESCRIPTION 

(.  :  C  u  t  t.  i  n  y.  s 

T  r  a  c  • ' 
Lift  It- 

Some 

.sdr  i 

1-12 

12-20' 

20- 30, 

"  30 

■ 

— 

■ 

- 

- 

- 

c 

Medium  brown,  clay,  some  silt. 

- 

SS#1 

SI:  5-7'  BLS 

RF. : 

1.5' 

gjjgg 

3 

1.5'  -  Interbedded  yellow  brown  (10YR 

6/8) 

silt 

- 

SS! 

6 

and  gray  ( 5YR  7/1)  clav 

m&Sm 

8 

10 

C 


Light  brown 


JMB  ASSOCIATES 

A  Company  of  Scionco  Applications.  Inc. 

3400  Westpark  Drive,  McLean.  Virginia  22102 


DRILLING  LOG 


MW-06  j 


jj 

3 

ft  | 

o>  3 

z 

5 

DESCRIPTION 

1 

* 

1 1 

i 

s 

■ 

SS#2 

11 

SI:  10-12'  BLS 

RE:  0.5' 

10 

0.5'  -  Light  gray 

(SYR  7/1)  to  white,  coarse  sand. 

■ 

8 

cobbly,  trace  fine  sand. 

■ 

15 

■ 

■ 

c 

Light  yellow  brown. 

coarse  to  medium  sand,  some  fine 

■ 

sand,  trace  silt. 

• 

- 

- 

SS#3 

SI:  15-17'  BLS 

RE:  0.2' 

• 

>  ,Vs|* 

7 

0.2'  -  Tan  to  grayish  brown  (2.5Y  6/2)  coarse  sand, 

• 

5 

some  fine 

sand,  trace  silt. 

- 

6 

- 

11 

' 

• 

C 

Light  grayish  brown 

coarse  to  fine  sand,  some  pebbles. 

- 

- 

■ 

SS#4 

SI:  20-22'  BLS 

RE:  0.6' 

5 

0.6'  -  Light  grayish  brown  ( 2 . 5Y  6/2)  coarse  to  fine 

6 

sand,  some 

silt . 

- 

8 

13 

c 

Yellowish  brown,  coarse  sand,  some  pebbles,  some  fine  sand. 
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DRILLING  LOG 


ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 

Ml' -Of>  i  c 


25 


30 


35 


40 


■ 

- 

-—s 

M 

8 

1 

Graphic  Lqg 

Si  | 

JU  3 

!  i 

Blew  Gown  (N) 

DESCRIPTION 

’ 

k 

V 

L 

k 

•  >.*  >  .  k.1  . 

SS#5 

6 

SI:  25-27'  BLS  RE:  2.0' 

8 

2.0'  -  Yellowish  red  ( 5YR  6/8)  medium  sand,  some  fi 

6 

sand,  trace  silt,  trace  Debbies. 

12 

c 

Yellow  brown  coarse  sand,  some  cobbles,  trace  silt. 

SS#6 

SI:  30-32'  BLS  RE:  0.2' 

11 

0.2'  -  Brownish  yellow  ( 10YR  6/8)  medium  to  fine 

9 

sand  ,  t  race  silt. 

13 

20 

C 

Yellow  brown  coarse  sand,  some  pebbles. 

SS#7 

SI:  35-37'  BLS  RE:  0.7' 

16 

0.7'  -  Brownish  yellow  ( 10YR  6/8)  medium  to  coarse 

14 

sand,  some  fine  sand. 

11 

15 

c 

Yellow  brown,  coarse  to  medium  sand. 

mm  ASSOCIATES 

A  Company  of  Scitnct  Applications.  Inc. 

8400  Westpark  Orive,  McLean,  Virginia  22102 


DRILLING  LOG 


MU-06]  c°nt 


S  l 


in 


■WaiH 


i  * 

Blow  Goui 

SS#8 

17 

23 

21 

36 

C 

SS#9 

18 

20 

24 

29 

C 

1 

SS#10 

25 

33 

36 

39 

c 

DESCRIPTION 


SI;  40-42’  BLS _ 

0.71  -  Yellowish  brown  (10YR  6/8)  very 
and  cobbles,  up  to  1.0"  in  diame 
_ fine  sand. _  _ 


Yellowish  brown,  medium  sand,  some  pebbles. 


SI:  45-47'  BLS _ RE;  0,7' 

0.7'  -  Dark  reddish  brown  (10YR  5/6)  coarse  sand, 
_  some  pebbles.  _ _ 


Yellowish,  red  brown,  coarse  sand,  some  pebbles. 


SI:  50-52'  BLS _ RE;  0.7' 

0.7'  -  Yellowish  brown  ( 10YR  6/8)  cobbles,  some 
coarse  sand. 


Driller  identified  top  of  layer  at  approximately  53'  BLS. 
Coarse  sand  with  trace  dark  gray  clay. 
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ASSOCIATES 

A  Company  of  Sett  net  App/lctaons.  Inc. 

8400  Westpark  0nve.  McLean,  Virginia  22102 


DRILLING  LOG 


■’V.  -06  j  cont  . 


w 

3 

-5 

1 

i 

w  *5 

jj  J 

1  ^ 

Blow  Gaunt  (N) 

i 

DESCRIPTION 

' 

• 

t 

1- 

h 

r 

» 

» 

» 

SS#11 

13 

SI:  55-57 '  BLS  RE:  2.0' 

14 

2.0'  -  Dark  gray  ( 5 Y  4/1),  dense,  finely  laminated  ! 

38 

clay,  siLtv.  ; 

30 

i 

■  i 
i 

i 

j 

1 

1 

i 

i 

i 

70 


QJJ  cLLU^P;  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project : 


Dover  AFB 


Owner : 


U  .  S  .  Air  Force 


Well  No 


Drilling  Summary: 

Total  Depth:  52'  BLS 

Borehole  Diameter(s):  6" 


Drillers: 


Garv  Truver 


Walton  Dril ling 


_ Rig  Type:  CME-55/Auger _ 

Elevation:  Land  Surface:  10.37'  Bit(s): _ Auger _ 

Top  of  Casing:  12.57' _  Drilling  Fluid  Type  :  Water 

Supervisory  Geologist:  Andris  Lapins _  Amount  Use: _ 

Log  Book  No. _ 2 _  pp.  6-19  Water  Level:&.5‘  BLS  11/8/84 


Well  Design: 

Casing:  Material: 
Diameter:  9" 


Screen:  Material: 


ID  2  1/4"3D  Diameter: 


Length: _ 10 _  Slot:  0.010;  S/inch _ 

Filter:  Material:  Formation/4Q  SandSetting:  8 ' -52*  BLS _ 

Setting:  7.3*-52’  BLS/5  ■  8  1  -  7 . 3  '  BLSSeals:  Type:  r.entonite  Pellets 
Grout:  Type:#l  Portland  Gement/Ben Se t t ing :  3-8'  -  5.8'  BLS 

Setting:  2.5'  -  3.8'  BLS _  Surface  Casing:  Steel/ PVC _ 

Other:  Protective  steel  casing  cemented  in  to  land  surface. 


Time  Log: 


Dril ling  : 
Installation  : 

Water  Level  Reading: 
Development  : 


Well  Development: 


Started 


11/31/84  1440  hrs, 
11/01/84  1038  hrs. 


7  '  BLS 


11/1/84 


Completed 


11/1/84  0943  hrs. 
11/1/84  1300  hrs. 
6.5'  BLS  11/8/8', 


Me  thod/ Equ  ipmen  t :  A  i  r  hi  own  lor  8  hours:  pimped  .it  10 

niinimimi  2  hours  and  unt  il  clear. 


Depth  (feet ) 


ASSOCIATES  drilling 

A  Company  of  Science  Applications,  Inc  1 

8400  Westpark  Drive  McLean,  Virginia  22 102 

Project:  Dover  AFh  Owner:  0.3. 

LOG 

Air  Force 

Wei  1  No. : 

Locac ion:  i  1 

Field  3cck  No.:  2  pp  6-19 

■- 

i  - 1 

Log  8v:  Andris  Lapins 

Driller: Gary  Truvor  (Walton) 

Rig  Tvpe:  CME-55  :  Auger 

|  Reference 

Total 

Point:  Land 

Surface 

Depth:  52'  BLS 

Re  f  ere.ice 

Date  Time 

Point 

Elevation: 

10.  17 1 

Drilling  S  t  a  r  t  ed  :  1 0/ 3 1  /84  144.0 

Drilling  Comp  1 e t ed : 1 1 / 1 1300 

Site  Sketch 

Water  Level :  ^  ^  BLS  1  1/8/8^  0859 

?  *5 

!  fj 


Le  ge  nd 

31:  Sampling  Interval 

RE:  Recovery 

SS  :  Sn  1  i  t  Spoor, 

C :  Cuttings 


DESCRIPTION 


Gradat ion 
Trace  1-12% 
Little  12-20% 
Some  20-30% 
Add  "Y"  30% 


Heavy  gravel  layer  at  2-3'  BLS:  large  subangular  quart?. 


pebbles  0.  1-0.2'  in  diameter. 


SI:  4-6 ' 

BLS 

RE:  0.8' 

0.8'  - 

Dark  >, 

,'ivish  brown  ( 2 . 5Y  4/2  i 

silty  sand,  some  gravel 

and  cl 

ay;  noorlv  sorted:  dry 

to  moist  ;  largo  rounded 

qua r  t g 

:  eli 6  le s  . 

iv 

>Y  4/0)  i 

1  i  ne 

*  O  i 

ro.irsc 

•-  :  v 

some  > 

r  a  v  e  1 

and  (lav:  poorlv  sorted,  noisl.  to  we!  .  St  nmi;  h  vd  roc  a  r  lion  odor 


i  ::  cult  ings  I  rom  '  6'  itl.S.  Sediments  ‘■"iiUi’erc.rii  in  water 


9-11  It 


.  H '  -  Or.iv  t Sy  > / !  )  j  i ne 


to  m  d  i  an  dense;  :  t  :  i  r .  '  t  ■ ,  I  ; 
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iivy  D;  associates 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean.  Virginia  22102 


&  * 

jaj  3 

f  i 

X 

1 

j 

s 

SS#2 

1 

DRILLING  LOG 


MW-07j  cont 


DESCRIPTION 


water  surface  when  submerged. 


SI:  14-16'  BLS  RE:  1.2' 


0 . 1 '  -  Same  as  above 


1.1'  -  Pale  yellow  (5Y  8/4)  fine  sand;  some  silt;  trace 


clay;  loose;  wet;  no  hydrocarbon  odor  or  sheen  as 


previously  obser/ed. 


SI:  19-21'  BLS  RE:  1.0 


1.0'  -  Brownish  yellow  ( 10YR  6/8)  fine  sand,  some  silt 


wet . 


SI:  24-26  BLS'  R 


0.4'  -  Brownish  vellow  ( 10YR  6/8)  fine  sand,  trace 


we  t  . 


ASSOCIATES 


A  Company/  of  Scianca  Applications,  Inc. 

8400  Wastpark  Oriva,  M<*'.ean  Virginia  22102 


DRILLING  LOG 


I 


n  i  . 


QD  JIUJ DJ  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


3 

!  f  i 


MW-07 i  cont 


DESCRIPTION 


SI:  44-46'  BLS 

RE:  0.8' 

0.8'  -  Same  as  above 

SI:  49-51'  BLS 

RE:  0.9' 

0.9'  -  Strong  brown  fine  sand,  some  silt, 

trace  gravel;  wet. 

Driller  reports  entering  top  of  clay  layer  at  (3  52'  BLS. 


SI:  54- 56 '  BLS 


RE:  1.9' 


1.9'  -  Very  dark  gray  (5Y  3/1)  silty  clay; 

;  trace  very  f ine 

sand  with  light  to  dark  gray  (2.5Y 

4/0)  very  fine 

Depth  (feet) 


P 


cJJMB  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Onva,  McLean,  Virginia  22'02 


DRILLING  LOG 


Tol 

QU  l&M  D J  ASSOCIATES 

A  Company  of  Sciance  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project:  Dover  AFB 


Owner:  U.S.  Air  Force 


Well  No 


Drilling  Summary: 

Total  Depth: _ 5  1  '  BLS 

Borehole  Diameter! s):  &  V 


Drillers:  Calvin  Wallace 

Delmarva  Drilling 

FaTTTng  1250  Hydraulic 
Rig  Type:  Rotary _ 


Elevation:  Land  Surface:  12.5’  Bit(s): _ Drag _ 

Top  of  Casing: _ 14.2' _  Drilling  Fluid  Type  :Water/Bentonit( 

Supervisory  Geologist:  Andris  Lapins _  Amount  Use:  _ 

Log  Book  No .  3 _  pp .  1*16  Water  Level:  8.9'  BLS  1/9/85 


Well  Design: 

Casing:  Material: 

Diameter: _ 2" 

Length: _ 12 ' 


Screen:  Material: 


ID  2  1/4"0P  Diameter: 


Slot:  0.010;  5/ inch 


Filter:  Material:  4Q  Sand _  Setting:  10-51 '  BLS _ 

Secting:  7.9-51'  BLS _  Seals:  Type:  Bentonite  Pellets 

Grout:  Type:  41  Portland  Cement /Ben  Set t ing  :  5.  1-7.9'  BLS _ 

Setting:  2. 3-5. 1 '  BLS _  Surface  Casing:  Steel/PVC _ 


Other: 


Protective  steel  casing  cemented  in  to  land  surface. 


Time  Log: 


Started 


Completed 


Drill  ing  : 
Installation : 

Water  Level  Reading: 
Development  ' 


Well  Development : 

Method/Equipment : 


11/7/84  1310  hrs 

I  1/8/84  1600  hrs 


11/8/84  1  54.6  hrs 
11/8/84  1711  hrs 
1/9/85  8.9'  BUS 


l  i  r  hi  'Vii  !  . « r  A  hours  1  I'u:-t>< 
i  n  i  r'lii’i  hours  .  iml  uni  i 


Depth  (feet) 


DRILLING  LOG 


QJJ  J  CVU  D)  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 

Project:  Dover  AFB _ 


Owner:  U .  S .  Air  Force  Well  No. 


MV.-08 j 


Loca  t  ion  :  1 1  s'IIISii  '  Silo  Field  Book  No  ■  :  3  pp  1  -  1 A 

I  *)  Loe  Bv:  Andris  Lanins 


_  Dr i 1 ler : Ca  1  v  in  Wallace  (Delmarva) 

Failing  1250  Hydraulic 

_  Rig  Type: _Ro tarx. _ 

Reference  Total 

Poinc:  Land  Surface _  Depth: _ 5  1  '  BLS _ 


Reference 

Poinc :  Land  Surface 

Reference 

Point 

Elevation :  12.5' 


Site  Sketch 


Date  Time 


Drilling  St  art ed :  1 1  / 7 /84  1310  hrs 
Drilling  Completed: 1 1/8/84  1546 
Water  Level:  8.9'  BLS  1/9/85 


^  Legend 


SI:  Sampling  Interval 

RE:  Recovery 

SS:  Snlit  Spoon 

C :  Cu  1 1 i ngs 


DESCRIPTION 


Gradation 
Trace  1-12% 
Little  12-20% 
Some  20-30% 
Add  "Y"  '30% 


Rig  shimmied  at  3-4  BLS.  Heavy  gravel  laver:  rounded 


h’I low  fine  to  medium  sand,  tract 


c 1  a  v  and 


grave  1 


verv  fine 


0.1'  -  Li  ght  o  1  i  ve  >>ra 


some  gravel,  trace  silt 


some  silt  and 


poor Iv  sorted 


Depth  (feet) 


DRILLING  LOG 


ASSOCIATES 


A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Onve,  McLean,  Virginia  22102 


DRILLING  LOG 


MU' -OK  ' 


V 

3 

1  b 

Z 

N-# 

! 

I** 

w 

4-1  4 

JS  1 

1 1 

| 

3 

DESCRIPTION 

• 

.-*r  '•*'**;. 

SS#5 

9 

SI:  25-27’  BI.S 

RK :  0.7’ 

■ 

.H* 

1  1 

0.7’  -  Redd  is 

a  yellow  very  line  to  fine  sand  ,  some 

• 

1 1 

silt, 

trace  fine  gravel;  wet. 

■ 

13 

■ 

• 

• 

• 

• 

• 

SS  #6 

SI:  30-32’  BLS 

RE:  0.9' 

■ 

19 

0.9’  -  Yellow 

to  reddish  yellow  medium  to  coarse  sand, 

■ 

V  r  i 

18 

little 

silt,  some  gravel;  loose;  wet. 

21 

- 

24 

' 

• 

- 

- 

SS#7 

SI:  35-37’  BLS 

RE:  1.1’ 

- 

if  **•£ 

26 

0.8’  -  Mod i um 

lo  coarse  sand,  some  silt,  trace  light  gravel; 

L.  w'U 

r  -  _•*»  i. 

14 

loose  ; 

we  t  . 

1  8 

0.3’  -  Yellow 

to  pale  ye  1  low  1  i ne  sand,  some  silt;  wet  . 

29 

-- 

» 

1 

1 

Page  i  of  4 


OUJ-CUJ  D3  ASSOCIATES 

A  Company  of  Sclanca  Applications.  Inc. 

8400  Wastpark  Oriva,  McLean.  Virginia  22102 


DRILLING  LOG 


MW-08j  nml 


«  !  I 


0.3'  -  Reddish  yellow  medium  to  coarse  sand,  little  silt, 


trace  light  gravel.  Large  pebble  in  cave  material  in 


top  of  sample  inhibited  penetration. 


SIi  50-51'  BLS 


0.2'  -  Dark  brown  fine  sand,  trace  silt 


lC|0/).5"  0.1'  -  Yellow  to  reddish  ye  1  low  fin 


RE:  0.3' 


SI-  53.5-55'  BLS 


RE :  1.7' 


trace  very  fine  sand;  light 


100/4' 


gray  very  fine  sand  and  silt  laminations  throughout  ; 


firm;  dense . 


JJ\ ii  Q)  associates 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive.  McLean.  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 
Owner:  U.S.  Air  Force _  Well  No.iiilir1' 


Drilling  Summary: 

Total  Depth :  52*  BUS _ Drillers:  Gary  Truvor 

Borehole  Diameter!  si:  b" _ (Walton  Dr  i  1 1  i  ng) _ 

_ _  Rig  Type:  CME-55  :  Auger _ 

Elevation:  Land  Surface:  14.55'  Bids):  Auger 

Top  of  Cas  ing  :  14.15 _ Drilling  Fluid  Type:  Water _ 

Supervisory  Geologist:  And,  is  Lapins _  Amount  Use: 

Loo  Dook  No.  2  nn.  19-30  Water  Level:  10'  BLS  11/1/84 


:  And,  is  Lapins _  Amount  Use: 

□D.  19-30  Water  Level:  10' 


Well  Design: 

Casing:  Material: _ PVC _  Screen:  Material:  PVC _ 

Diameter:  ?■' _ ID  2  1/4"0D  Diameter: _ 2^ _ 

Length:  12' _  Slot:  0.010;  5/inch _ 

Filter:  Material:  Formation/^Q  SandSetting:  1 0 ' —  > _ '  BLS _ 

Sett  ing :_  10.4  52'/8  10.4'  BLS  Seals:  Type:  Rentonite  Pellet: 

Grout:  Type:#l  Portland  Cemen  t  /  Ben  Se  1 1  ing  : _ 6-8'  BLS _ 

Setting:  1. 4 '-6'  BLS _  Surface  Casing:  steel/PVC _ 

Ocher:  Protective  steel  casing  cemented  in  to  land  surface ■ 


T ime  Log : 

Started 

Completed 

1 

Drilling: 

11/1/84  1524  his 

11/2/84  0829  hrs 

Installation : 

1  1/3/84  08  17  hr:; 

11/2/84  1027  hrs 

1 

Water  Level  Reading: 

10'  BLS  11/1/84  15  52 

9.9b'  BLS  11/8/84 

Development  : 

1 

■ 

Well  Development: 

Met hod /Equipment 


QU  J  LUJ  DJ  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 


Project : 


Dover  AFB 


DRILLING  LOG 

Owner:  U .  S  .  Air  Force  Well  No. 


MW-^i 


Location:  Disposa  1  Site- 
D-10 


Reference 

Point:  Land  Surface 


Field  Book  No. :  2  pp  19- 30 

Log  By: _ Andris  Lapins _ 

Driller :  Gary  Truver  (Walton ) 

Rig  Type:  CME  5  5  :  Auger _ 

Total 

Depth:  52.2'  BLS _ 


Reference 

Point 

Elevation: 


14.55' 


Skecch 


Date  Time 

Drilling  S t a rted : 1 1 / 1 /84  1524hri 

Drilling  Comp  let ed : 1  1 /2/84  1045! 

Water  Leve 1 :9 . 96 1 BLS  11/8/84 

0925hrs 


X 

I 

!| 

z 

SI 

RE 

»end 

Sampling  Interval 
Recovery 

Gradat ion 

Trace  1-12% 

Little  12-20% 

w 

J 

SS 

Split  Spoon 

DESCRIPTION 

Some  20-30% 

1 

I 

Sanp 

and 

8 

s 

C: 

Cut  t ings 

Add  "Y"  >30% 

Yellowish  brown  cla 


(a  2.5  BLS 


rounded  pebbles:  small  Diece  of  fibre 


-6'  BLS  RE:  1.8' 


ray  (5Y  7/2)  clay,  some  silt,  little  sand  and 
ravel:  firm;  dense;  moist. 


0.4'  -  Light  gray  to  ’.;hite  ( 5Y  7/2-8/2)  very  fine  sand;  some 


si  ry  t o  moist. 


Heavy  gravel  layer  at  (a  7 '  BLS;  rig  shimmied 


SI  :  9-  11  '  BLS  RE:  i  . 3' 


1.3'  -  Pale  yellow  ( 5Y  7/3)  fine  to  coarse  sand  and  gravel, 


some  silt,  few  large  pebbles;  poorlv  sorted 


Page  1  of 


Depth  (feet) 


DRILLING  LOG 


qUIKuB  ASSOCIATES 

A  Company  of  Scianea  Applications.  Inc. 

8400  Weatpark  Drive,  McLean,  Virginia  22102 


MW-09  j  cone. 


1  I 


ft 


DESCRIPTION 


ss#2 


Reworked  "urban  land". 


Static  water  level  in  auger  -  10'  BLS . 


Si:  14-16'  BLS 


RE :  1.8' 


1.8*  -  White  (5Y  8/2)  very  fine  sand,  some  silt,  trace  cla' 
_ and  gravel;  loose;  saturated. _ 


SI:  19-21'  BLS _ 

1.1'  -  same  as  above 


RE ;  1.1 


•  —  • 

o 


SI:  24-26'  BLS _ 

0.6'  -  same  as  above 


RE:  1 . 6 ' 


1.0'  -  Brownish  vellow  (10YR  6 / 8 )  fine  to  medium  sand,  si 


silt,  little  gravel;  loose;  we!.  1"  coarse 


Page___of _ *_ 


25 


QJJ  J  g\j  DJ  ASSOCt ATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW  —09  3  c 


%  3 

JS  1 

$  1 

X 

w 

1 

3 

s 

DESCRIPTION 

SS#5 

3 

gravel  layer  at  top  and  boctom  of  sample. 

SI:  29-31'  BLS 

RE:  0.8’ 

0.8'  -  Brownish  yellow  ver”  fine  to  fine  silty  sand 

e 

iron  concretion  at  top  of  sample: 

;  wet. 

CI:  34-36'  BLS  RE: 

:  1.8' 

1.8'  -  Strong  brown  (7.5YR  5/8)  coarse  sand 

and  gravel, 

Page  3  of  4 


QD  U=j  OJ  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Drive,  McLean.  Virginia  22102 


3  &  | 

1 1? 


Static  water  level  in  auger  -  12.1'  BLS 


SI:  44-46'  BLS  RE:  0.6' 


0.6'  -  Strong  brown  (7.5YR  5/8)  medium  sand,  some  silt 


and  gravel;  few  rounded  pebbles;  wet. 


SI:  49-51'  BLS 

RE:  0.85’ 

0.85'  -  Yellowish  brown  (10YR  5/8) 

fine  sand,  some  silt, 

trace  clay;  wet. 

Driller  indicates  entering  clay  layer  at  O  52.5'  BLS. 


SI:  53-55'  BLS  RE:  1.4' 


0.2'  -  Brownish  yellow  (  lOY’R  6/8)  siltv  clay  with  light  gray 


laminations  throughout;  soft;  dense. 


1.2'  -  Very  dark  firav  silts  clav,  trace  very  fine  sand;  light 


gray  verv  fine  sand  and  silt  laminations  throughout 


firm;  dense . 


Page _ -*of  4 


OV  1-OS-  d>  associates 

A  Company  of  Science  Applications,  Inc. 

S400  Westoark  Drive,  McLean.  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 
Owner:  L'  ■  S  .  Air  Force _  Well  No 


— - Rl§  T'’Pe: _ CME  Auger _ 

Elevation:  Land  Surface:  19.40'  Bitlsl:  Hollow  stem  auger. 

Top  of  Casing: _ 22.38' _  Drilling  Fluid  T ype  :  None 

Supervisory  Geologist:  Richard  Eades  Amount  Use: 

Log  Book  No.  4  pp.  50-65  Water  Level:  11'  BLS  10 


Water  Leve  1 :  11'  BLS _ 10/25/84 


Well  Design: 

Casing:  Material:  Schedule  40  PVC  Screen:  Material:  Schedule  40  PVC 

Diameter:  ■?» _ ID  2  3/8"OD  Diameter:  2" 

Length:  12.0' _  Slot:  0.010;  5  slots/inch _ 

Filter:  Material:  40  Sand _  Setting:  10-56'  BLS _ 

Setting:  8-13'  BLS _  Seals:  Type:  Bentonite _ 

Grout:  Type:'*!  Portland  Cement /BenSet  t  mg  :  6-8'  BLS _ 

Setting: _ LS-6 ' _ Surface  Casing:  St  eel/ PVC _ 

Other:  Formation  allowed  to  cave,  providing  natural  sand  nark  from 

13.0  -  56.0'  .  Prof prt  IVPRfPpI 


T ime  Log : 

Started 

Completed 

Drilling: 

10/25/84  0839  hrs 

10/25/84 

1152 

hrs 

Installation  : 

10/25/84  1152  hrs 

10/25/84 

1510 

hrs 

Wacer  Level  Reading: 

10/25/84 

1155 

h  rs 

Development  : 

Well  Development: 

Met  hod /Equipment :  Air  blown  lor  H  hours,  punpod  lor 

2  hours  and  until  i-luar 


DRILLING  LOG 


qU  J  c\\j  d;  associates 

A  Company  of  Sciance  Applications.  Inc 
8400  Westpark  Drive,  McLean,  Virginia  22102 

Project:  Dover  AFB _ 


Site  Sketch 


Owner:  U.P. 

Air  Force 

Well  No. : 

MW-  10 

Locat ion : _ 

Disposa 1 

Field  Book  Nc.:  4  pp  50-65 

Area  #4 

Log  By: 

Rick  Eades 

Driller: 

Gary  Truver 

Rig  Type: 

CME  Auger 

Reference 
Point:  Land 

Surface 

Total 
Depth : 

56' 

Reference 

Point 

Elevat ion : 

19.40' 

Drilling 

Date  Tine 

Started:  10/25/84  0839hr 

Drilling 

Completed: 10/25/84  1152 

Water  Level:  11'  10/25/84  1155 


Depth  (feet  ) 

Graphic  Log 

Gj  J 

3h 

Blow  Grxnt  (N) 

Legend  Gradation 

SI:  Sampling  Interval  Trace  1-12, 

RE:  Recovery  Little  12-20L 

SS:  Sr, lit  Spoon  DESCRIPTION  Some  20-30/ 

C:  Cuttings  Add  "V"  30 

,•  V  • 

-  *  ■  "*  *.  ‘ 

.v?  -Za-m 

*♦*  ■4****** 

******%£& 

c 

Orange  brown  sand  and  gravel,  with  grayish  brown  sand. 

SS#1 

SI:  4-5.5'  BLS  RE:  1.4' 

3 

0.7'  -  Orange  brown  ( 7 . 5YR  5/8)  sand,  some  silt,  trace  clay. 

2 

0.7'  -  Dark  grayish  brown  ( 5Y  4/1)  clay,  some  silt  with 

2 

thin  reddish  orange  laminations. 

1 

| 

1 

trfrit 

c 

Medium  to  light  gray  silt,  some  clav. 

SS#2 

SI:  9-10.5'  BLS  RE:  1.4' 

•mrn*4 

3 

1.4'  -  Dark  gray  ( 5Y  4/1)  clav  grading  down  to  clay 

- 

WW  **>■  <M*  M*  . 

4 

interbedded  with  thin  reddish  brown  silt  stringers. 

JjMB 


on  os 

2)  ASSOCIATES 


A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean.  Virginia  22102 


DRILLING  LOG 


10 


15  -f 


20 


s 


ms 


1 1 
V  J 

I  i 


SS#2 


SS#3 


5S#4 


SS#5 


MW-  10  cont . 


8 

2 


DESCRIPTION 


Light  gray  sand,  wet. 


Sis  14-15.5' 


RE :  1.4' 


0.9'  -  Light  gray  (SYR  7/1)  medium  to  coarse  sand,  some  silt, 


0.5'  -  Interbedded  yellow  brown  (5YR  5/8)  and  brownish  gray 


(5YR  6/3)  sand,  wet. 


Gray  to  grayish  brown,  medium  to  coarse  sand,  some  silt. 


SI:  19-20.5'  BLS 


RE:  1.4' 


0.3'  -  Light  gray  (5YR  7/1)  medium  to  coarse  sand. 


0.7'  -  Interbedded  light  gray  ( 5YR  6/2)  silt  and  reddish 


brown  (5YR  6/8)  clay. 


0.4'  -  Light  gray  (5YR  7/1)  coarse  sand. 


Tan,  medium  to  coarse  sand,  some  silt,  some  day. 


SI:  24-25.5'  BLS 


RE:  0.9' 


6 


0.2'  -  Grayish  brown  ( 7 . 5YR  7/2)  medium  sand. 

0.3'  -  Interbedded  red  brown  (5YR  6/8)  clay  and  light 


DRILLING  LOG 


ASSOCIATES 


A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Orive,  McLean,  V  cqima  22102 


MW-  10  cont . 


w 

V 

>4* 

Graphic  Lqg 

%  1 
hi  .fl 

4>  J 

1 1 

Blow  Gaunt  (N) 

DESCRIPTION 

■ 

SS#5 

8 

gray  ( 5YR  7/1)  silt  . 

■ 

0.4'  -  Light  gray  ( 5YR  7/1)  medium  to  coarse  sand. 

• 

• 

c 

Gravel  layer,  approximately  1.0'  thick. 

• 

• 

• 

i 

_ _ _ i 

• 

SS#6 

SI:  29-30.5'  BLS 

RE:  0.5' 

• 

O o  o,  p 

:<»  ••• a*  •* 

*  O  O  "  0  o 

5 

0.5'  -  Light  gray  gravel  ( 5YR  7/1)  with 

orange  brown 

- 

7 

streaks  ( 5YR  6/8)  of  coarse  sand. 

Quartz  cobbles 

■ 

9 

up  to  1.2"  in  diameter. 

- 

- 

X 

L 

L 

[ 

_ 

1 

SS#7 

SI:  34-35.5'  BLS 

RE:  0.5' 

- 

5 

0.3'  -  Brown  (7.5YR  7/2)  coarse  sand,  some  gravel, 

some 

• 

5 

fine  sand. 

- 

7 

0.2'  -  Reddish  brown  (7 . 5YR  5/8)  coarse 

sand  ,  some 

fine  sand. 

■ 

- 

> 

• 

1 

_  -  -  \ 

C 

Brownish  gray,  coarse  sand. 

! 

_ i 

■ 

SS#8 

SI:  39-40.5'  BLS 

RE :  0.3' 

1 

• 

v**": 

4 

0.3'  -  Light  gray  (  SYR  7/1)  mediu.i  to  coarse  sand. 

t  race 

5 

silt,  trace  gravel.  I)i  -  .eminatet 

very  fin e 

40 


"1 


ASSOCIATES 


A  Company  of  Scianc a  Applications,  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  10  cont . 


4-1 

11 

3 

Si  | 

jj  3 

1 1 

Blow  Gaunt  (N) 

DESCRIPTION 

• 

SS#8 

9 

black  grains. 

• 

■ 

• 

C 

Light  brownish  gray,  fine  sand. 

• 

• 

L 

SS#9 

SI:  44-45.5'  BLS  RE:  0.0' 

■ 

8 

Attempted  split  spoon  sample,  no  recovery,  considered 

■ 

10 

interval  to  be  composed  of  clean  sand. 

■ 

12 

• 

- 

I 

Y 

c 

Light  brown  to  yellowish  brown,  fine  sand,  very  wet. 

L 

). 

h 

1 

SS#10 

SI:  49-50.5'  BLS  RE:  0.5' 

- 

12 

0.5'  -  Greenish  brown  (2.5Y  5/6)  coarse  to  medium  sand, 

10 

some  pebbles,  some  fine  sand,  trace  silt. 

9 

* 

■ 

• 

■ 

" 

’ 

' 

■ 

SS#11 

SI:  54-55.5'  BLS  RE:  0.0' 

■ 

28 

Attempted  split  spoon  sample,  no  recovery,  considered 

20 

interval  to  be  composed  of  clean  sand. 
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DRILLING  LOG 


ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive.  McLean.  Virginia  22102 

MW-  10  cont . 


>-s 

1 

w 

i 

Sanple  type 

and  Ntsiber 

Blew  Game  (N) 

DESCRIPTION 

r 

I 

1 

,  i* 

t '  *>.  '■ 
■**$«& 

SS#11 

8 

Driller  indicated  change  in  lithology  at  approximately 

56'  BLS  probably  hit  top  of  the  clay  laver. 

c 

Sand,  some  clay. 

S  S#  1 2 

SI:  59-60.5'  BLS  RE:  1.5' 

4 

1.5'  -  Dark  gray  ( 5Y  4/1)  clay,  silty,  dense, 

5 

finely  laminated. 

7 

| 

j 

| 

1 

' 

70 


mm  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 
Owner:  U.S.  Air  Force _  Well  No.:UHl-ii 


Drilling  Summary: 

Total  Depth:  55'  BLS 

Borehole  Diameter(s): _ 6%” 


Drillers :  Calvin  Wallace _ 

Delmarva  Drilling 

Failing  1250  Hydraulic 
Rig  Type:  Rotary _ 


Elevation:  Land  Surface:  19.75'  Bic(s):  Drag 


Top  of  Casing: _ 21.76' 


Drilling  Fluid  Type:  Water/Bentonite 
pins  Amount  Use: 


Supervisory  Geologist:  Andris  Lapins  Amounc  Use: _ 

Log  Book  No. _ 1 _  pp .  31-44  Water  Level:  10.7'  BLS  10/29/84 


Well  Design: 

Casing:  Macerial: 

Diameter: _ ?" 

Length: _ 13 ' 


PVC _  Screen:  Material: _ PVC 

ID  2  1/4"0D  Diamecer: _ 2^ _ 

_  Slot: _ 0.010;  5/ inch 


Filter:  Material:  4Q  Sand _  Setting:  ll'-55'  BLS _ 

Setting:  8.8'-55'  BLS _  Seals:  Type:  Bentonite 

Grout:  Type:#l  Portland  Cement /Ben  Set t ing  :  6.5'-8.8'  BLS 

Setting:  3.5'-6.5'  BLS _  Surface  Casing:  9teel/PVC 

Other:  Protective  steel  casing  cemented  in  to  land  surface. 


Time  Log: 

Started 

Completed 

Drill ing : 

10/25/84  1200  hr s 

10/26/84 

1008  hrs 

Installation : 

10/26/84  1021  hrs 

10/26/84 

1150  hrs 

Water  Level  Reading: 

10.7'  BLS 

10/29/84 

Development  : 

Well  Development: 

Method/Equipment :  Air  blown  for  8  hours,  pumped  for  minimum 

2  hours  and  until  clear. 


CVU  D  j  ASSOCIATES 

A  Company  of  Scianc a  Applications.  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 

DRILLING  LOG 

Proiect:  Dover  AFB 

Owner:  U.S.  Air  Force 

__  Well  No. : _ 

Location:  Disposal 

Field  Book  No. 

Site  D-4 

Log  By:  Andris 

Driller :  Calvin  Wallace  ( 
Failing  1250 

Rig  Type:  Hydraulic  Rotar 


Reference 
Point:  Land 

Surface 

Total 

Depth:  55'  BLS 

Reference 

Point 

Elevation: 

19.75' 

Date  Time 

Drilling  Started  :10/ 25/84  1200hrs 

Drilling  Comp le ted :10/26/84  1150 

Sice  Skecch 

Water  Level:  10.7'BLS  10/29/84 

Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS:  Split  Spoon 

C:  Cuttings 


DESCRIPTION 


Gradat ion 
Trace  1-12% 
Little  12-20% 
Some  20-30% 
Add  "Y"  >30% 


Brown  fine  sand,  some  silt. 


SI:  3-7'  BLS  RE:  1.4' 


0.8'  -  Olive  yellow  (5Y  6/6)  silty  clay,  trace  very  fine  sand 


grading  to  olive  yellow  clay,  some  silt;  brown  to 


yellow  brown  mottling  throughout;  moist;  firm. 


0.2'  -  Light  olive  brown  (2.5Y  5/4)  clay,  some  silt;  strong 


brown  mottling;  moist;  soft;  dense. 


0.4'  -  Gray  medium  sand,  some  clay,  few  pebbles;  brown 


mottling;  moist;  firm. 


Qj;  mu  D3  ASSOCIATES 

A  Company  of  Scianca  Applications  Inc. 

8400  Westpark  Drive,  McLean.  Virginia  22102 


DRILLING  LOG 


2  i 


n 


10-12'  BLS  RE:  1.4' 


0.5'  -  Gray  (5Y  6/1)  clay;  moist;  soft,  dense. 


0.45'  -  Gray  (2.5Y  5/5)  fine  to  medium  sand,  trace  silt  and 


clay,  few  rounded  quartz  pebbles.  Cement-like  in 


appearance . 


0.45'  -  Yellowish  brown  (10YR  5/8)  fine  to  medium  sand,  trace 


silt  and  clay. 


Sis  15-16.5'  BLS 


RE:  1.5' 


1.2'  -  Brownish  yellow  (10YR  6/8)  fine  sand,  trace  silt;  wet. 


0.3'  -  Pale  yellow  (2.5Y  7/4)  fine  sand;  wet. 


SI:  20-22'  BLS 


RE:  0.6' 


0.6'  -  Pale  yellow  (5Y  7/3)  fine  to  coarse  sand,  some 


gravel;  poorly  sorted;  few  emerald  green  spots  - 


mineral . 
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DRILLING  LOG 


qJJMB  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Wwtpark  Drive,  McLean,  Virginia  22102 

•MW-  li  cont. 


QL)  OJ  ASSOCIATES 

A  Company  ot  ScJanca  Application j.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW  -  11  cont 


I  I 


It 


SI:  45-47'  BLS 

RE:  0.5’ 

0.5'  -  Brownish  yellow  (10YR  6/8)  fine  t 

;o  coarse  sand,  trace 

silt,  few  rounded  quartz  pebbles: 

;  wet . 

SI:  50-52'  BLS 

RE:  0.5' 

0.5'  -  Same  as  above 
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QU  ISlu  DJ  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 


Project : 


Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 
Orner:  U.S.  Air  Force _  Well  No 


Drilling  Summary: 

Total  Depch: _ 55  '  BLS _  Drillers:  Gary  Truver 

Borehole  Diameter! s ) :  6" _  Walton  Drilling 

_  Rig  Type:  CME-55  :  Auger _ 

Elevation:  Land  Surface:  19,74’  Bit(s):  Auger _ 

Top  of  Casing: _ 21.81' _  Drilling  Fluid  Type:  Water 

Supervisory  Geologist: _ Andris  Lapins  Amount  Use: _ 

Log  Book  No .  1 _  pp.  46-54  Water  Level:  10.91'  BLS  1/9/85 


Well  Design: 

Casing:  Material: _ pvc _  Screen:  Material: _ PVC 

Diameter:  ?" _ ID  2  1/4"0P  Diameter: _ 2V _ 

Length: _ 13J _  Slot:  0,010;  5/ inch _ 

Filter:  Material :  Formation  /4Q  San8etting:  11' - 55  '  BLS _ 


Setting:  13.5'-55‘  BLS/9'-13.5’  BLSSeals:  Type:  Bentonite 


Grout:  Type:#l  Portland  Cement /BenSet  t  ing  : _ 6 . 5  '  -9  '  BLS 

Setting:  2.5'-6.5*  BLS _  Surface  Casing:  Steel/PVC 

Other:  Protective  steel  casing  cemented  in  to  land  surface. 


Time  Log: 

Started 

Completed 

Drilling  ■ 

10/26/84  1510  hrs 

10/29/84 

1220  hrs 

Installation : 

10/29/84  1309  hrs 

10/29/84 

1337  hrs 

Water  Level  Reading: 

1/9/85 

10.91  BLS 

Development  : 

Well  Development: 

Method/Equipment:  Air  blown  for  8  hours,  pumped  at  10  >’ pri 


for  minimum  2  hours  and  unt n  el  our ■ 


QL)  J  D j  ASSOCIATES 

A  Company  of  Sciance  Applications,  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


Project : 


Dover  AFB 


DRILLING  LOG 


Owner:  U.S.  Air  Force  Well  No. 


MW-  12 


Locat  ion:  i)  i  si>.  is;  1 1 
Site  D-4 


Reference 

Point :  Land  Surface 

Reference 

Point 

Elevation:  iq  i L' 


Field  Book  No.:  1  pp  46-54 
Log  By:Andris  Lapins/Rick  Eades 
Dr l 1 ler:  Gary  Truver  (Walton) 
Rig  Type:  CME-55  :  Auger 


Tota  1 
Depth : 


55'  BI 


Date  Time 


Site  Sketch 


•o'"*.  A/J 

U  E 

^  2  -  5 

ill? 


Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS:  Split  Spoon 

C:  Cuttings 


DESCRIPTION 


Drilling  Star ted  :10/26/84  1510 
Drilling  Completed:  10/29/84  1337 
Water  Level:  10.91'  BLS  1/9/85 


Gradat ion 
Trace  1-12% 
Little  12-20% 
Some  20-307. 
Add  "Y"  >30% 


SI:  4-5.5’  BLS 


RE:  1.35' 


0.85'  -  Light  to  dark  gray  clay,  some  silt,  trace  gravel; 

vertical  streaks  of  staining;  black  laminations. 
0.5'  -  Reddish  brown  medium  sand,  some  silt. 


SI:  9-10.5’  BLS 


RE:  1.35' 


0.35'  -  Gray  clay,  some  silt,  trace  heavy  grave  1 , 
1.0'  -  Light  gray  c  1  a v ;  s  t  reaks  of  iron  staining. 


Page 
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£\im)  ASSOCIATES 

A  Company  of  Scianca  Application*.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW  -  12  cont . 


I 

i 

Saaple  type 

and  Nueber 

X 

I 

J 

oa 

DESCRIPTION 

■ 

SS#2 

6 

■ 

• 

C 

Light  brown  clay 

• 

■ 

• 

■ 

SS#3 

SI:  14-15.5'  BLS  RE:  1.4' 

■ 

*  <*» 

2 

0.5'  -  Dark  gray  clay,  some  silt,  trace  sand,  streaks  of 

■ 

T  *  ,T*  • 

1 

iron  staining. 

■ 

•.**?.  •  ' 

2 

0.3'  -  Reddish  brown  fine  sand,  trace  silt. 

• 

0.6'  -  Light  gray  medium  sand,  trace  silt;  wet. 

- 

- 

• 

- 

- 

SS#4 

SI:  19-20.5’  BLS  RE:  1.0' 

- 

2 

1.0'  -  Light  gray  (5Y  7/1)  fine  sand,  trace  silt;  wet. 

s.v&.yj'-/: 

3 

- 

4 

■ 

- 

• 

• 

• 

■ 

SS#5 

SI:  24-25.5'  BLS  RE:  1.2' 

•  of.;: 

8 

1.2'  -  Brownish  yellow  (10YR  6/8)  fine  to  coarse  sand, 

7 

trace  gravel,  few  rounded  pebbles;  wet. 

7 
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QJJ  J  CVU  D)  ASSOCIATES 

A  Company  ot  Scianca  Applications.  Inc. 

MOO  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


3 

&  j 

X 

•w 

4 A  .fl 

Jt  J 

| 

DESCRIPTION 

1 

1  1 

o 

8 

3 

SI:  29-31'  BLS  RE:  1.0' 


0.2'  -  Brownish  yellow  ( 10YR  6/8)  fine  to  coarse  sand,  trace 


silt;  wet. 


0.05'  -  Very  pale  brown  clay  stringer. 


0.5'  -  Light  gray  fine  to  coarse  sand,  trace  silt;  loose 


wet;  small  green  spots-mineral . 


0.25'  -  Brownish  yellow  coarse  sand  and  light  gravel; 


poorly  sorted;  wet. 


SI:  34-35.5'  BLS  RE:  1.2' 


0.8'  -  Gray  fine  sand  (cave-in  material) 


0.4'  -  Gray  to  olive  fine  to  coarse  sand,  some  light  gravel; 


few  rounded  pebbles;  emerald  green  spots  as  in 


previous  sample;  wet. 


SI:  39-41'  BLS  _  RE:  0.65' _ 


0.65'  -  Yellow  fine  to  medium  sand  grading  to  fine  to  coarse 


sand  with  little  light  gravel;  few  rounded  pebbles 


© 


QJJ  J-CUJ  D)  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

3400  Westpark  Orive,  Mclaan,  Virginia  22102 


DRILLING  LOG 


SS#8  10 
13 


ia 


&  j 

z 

N-«i» 

9 

■W 

J8  j 

I 

DESCRIPTION 

t 

1 

1 1 

a 

8 

— 

3 

SI;  44-46'  BLS _ RE:  0.6' _ 

0.6'  -  Yellow  (2.5Y  7/6)  fine  to  coarse  sand,  trace  silt; 
few  quartz  pebbles;  poorly  sorted;  loose;  wet. 


SI:  49-51'  BLS _ RE:  0.6' _ 

0.6'  -  Yellow  (2.5Y  7/6)  fine  to  coarse  sand,  some  light 
_ gravel;  poorly  sorted;  wet. _ 


SI:  54-56'  BLS _ RE:  0.85’ 

0.73'  -  Strong  brown  ( 7 . 5YR  5/8)  medium  to  coarse  sand, 
trace  silt  and  clay;  loose;  wet. 

0.10'  -  Very  dark  gray  (5Y  3/1)  silty  clay,  trace  very 


4JMB  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  12  emit. 


QJJ  UliJ  OJ  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

WOO  Westcark  Drive,  McLean,  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 


Owner:  U  .  S .  Air  Force 


Well  No 


Drilling  Summary: 

Total  Depth: _ 61,5' _ 

Borehole  Diameter! s ) :  6" 


uniters: _ Gary  Tru\ 


Walton  Corporation 


Rig  Type:  CME  Auger 


Elevation:  Land  Surface:  20.36'  3i t  (  s  : 


Hollow  stem  auger 


Top  of  Casing: _ 22,97' _  Drilling  Fluid  Type:  None 

Supervisory  Geologist:  Richard  Eades _  Amount  Use: 

Log  Book  No .  4 _  pp.  65-83  Water  Level:  11.5'  BT.S 


Well  Design: 

Casing:  Material:  Schedule  AO  PVC  Screen:  Material:  Schedule  40  PVC 

Diameter: _ 2^ _ ID  2  3/8"OD  Diameter: _ 2  " 

Length: _ 13.5' _  Slot:  0,010;  5  slots/inch 

Filter:  Material:  4Q  Sand  Setting:  11.5-61.5' 

Setting:  9.0-13.5' _  Seals:  Type:  Bentonite 

Grout:  Type:Jtl  Portland  Cement /BenSet  t  ing  :  7. 0-9. O' 

Setting:  LS-7.0' _  Surface  Casing:  Steel/PVC 

Other:  Formation  allowed  to  cave,  providing  natura 


Surface  Casing:  Steel/PVC 


T ime  Log : 


Started 


Completed 


Drilling  : 
Installation: 

Water  Level  Reading: 
Development  : 


10/25/84  1630  hr? 

10/26/84  1030  hr? 


Well  Development: 

Met hod /Equipment :  Air  blown  lor  8  hours,  pumped  at  lOgpm 
for  minimum  2  hours  and  until  clear. 


DRILLING  LOG 


(JHEIE  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc 
8400  Westpark  Drive.  McLean,  Virginia  22102 

Project:  Dover  AFB _ 


I 


l 


Site  Sketcr. 


Owner:  1' .  .  .A  i  r  Fore  r 

Well  No. : 

M-  1  3 

Location:  Disposal 

Field  Boc 

k  Nc  .  :  4  PF 

65-83 

Area  #4 

Lop  By : 

Rick  Lades 

Dr 1 1  1  e  r : 

Carv  Truvor 

Rip  Tvpe: 

CME  Auger 

Reference 

Total 

Point:  L,:  nd  Si:  r  !  a  a- 

Depth : 

h  1  .  5  ' 

Reference 

Point 

Date 

Tin 

E  levat ion :  -0 • 

Drilling 

Started:10/25 

/84  16  30h  r 

Drill  me  Comp  1 e t ed : 1 0/26/84  1020 
Later  Level:  1 1  /  *> '  10/26/84  1150 


1 

W 

aZ 

t 

Graphic  Log 

k\ 

fl 

Blow  Gtxrt  (N) 

Legend  Gratia t  l on 

SI:  Sampling  Interval  Trace  1-12' 

RF.  :  Recove rv  Lit  t  le  12-20- 

SS:  Sr-1  it  Spoon  DESCRIPTION  Some  20-  30. 

f :  On  t  t  i  tv,-. s  Add  "  V"  .30  - 

■ 

•i  • :  • 

_ IMi- _ 

c 

Dark  brown  silt,  some  sand,  some  pebbles. 

SS#1 

SI:  4-5.5'  BI.S  RE:  1.2' 

0.2'  -  Dark  brown  ( 7 . 5YR  5/4)  silt,  some  clay,  trace  sand. 

6 

0.8'  -  Dark  grayish  brown  ( 5YR  6/2)  sand ,  some  silt, 

mm 

8 

t  r a  c  e  cl  a v . 

0.2'  -  Brown  ( 10YR  5/2)  fine  sand,  some  silt,  trace  clay. 

Hit  (Toy  1  aye  r  . 

SS#2 

SI:  4-10.5'  BI.S  RE;  1.5’ 

h- 

4 

0.  )'  -  Brownish  gray  (  / .  5YR  5/2)  silt  ,  some  clay. 

5 

1.21  ~  F).i  r  k  r  .1  v  brown  (  7  .  SYR  S  /  0  )  cl.iv,  some  silt  , 

JQXi  D)  ASSOCIATES 

A  Company  of  Seianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  13  cont 


|i 
1 1 

Blow  Count:  (N) 

DESCRIPTION 

SS#2 

8 

some 

pebbles . 

SI:  14-15.5'  BLS  RE 


1  (7.5YR  7/1)  sand,  some  silt. 


0.2'  -  Interbedded  light  gray  silt  and  light  brown 


SI:  19-20.5'  BLS  RE:  1.2’ 


0.5'  -  Brown  (10YR  6/6)  sand,  some  silt,  trace  cla 


(7.5YR  7/0)  coarse  sand,  trace  sil 


Light  brownish  gray  sand,  trace  silt,  wet. 


Upon  lowering  split  spoon  sampler,  discovered  over  2.0'  of 


heave  (rock  debris)  lodged  inside  auger,  determined  sample 


recovery  would  be  impossible. 


Page  7  of  5 


0.3'  -  Light  gray  (SYR  7/1)  sand,  trace  silt. 


0.6'  -  Light  gray  (10YR  6/1)  coarse  sand  ,  with 


disseminated  very  fine  black  grains. 


Light  brown  to  light  grayish  brown,  coarse  sand. 


t:  34-35.5'  BLS  RE:  0.0' 


Attempted  split  spoon  sample,  no  recovery,  considered 


interval  to  be  composed  of  clean  sand. 


interval  to  be  composed  of  clean  sand 


iKTOl 


QU  mm)  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

3400  Wastpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


1 1 

ju  3 

i  i 

z 

X 

i 

i 

3 

SS#7 

10 

DESCRIPTION 


MW-  13  cont 


Light  grayish  brown  sand. 


SI:  44- 

-45.5'  BLS 

RE:  0.3' 

0.3' 

-  Light  brown  to  tan, 

coarse  sand  and  cobbles. 

Upon  lowering  split  spoon  sampler  discovered  over  2.0'  of 


heave  in  augers,  decided  sample  recovery  would  be  impossible. 


Brown,  coarse  sand  and  pebbles. 


SI:  54-55.5'  BLS  RE:  0. 


Attempted  split  spoon  sample,  no  recovery,  considered 


interval  to  be  composed  of  clean  sand. 
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DRILLING  LOG 


ASSOCIATES 


A  Company  of  Scmnca  Applications,  Inc. 

8400  Westpark  Drive,  McLean.  Virginia  22102 


MW-  13  c  on  t . 


Uepth  (feet) 

Graphic  Lqg 

1 3 

W  .Q 

*2  J 

i  h 

z 

i 

I 

DESCRIPTION 

i 

i 

i 

■ 

SS#9 

19 

■ 

■ 

-  V 

c 

Tan  to  brown  sand. 

■ 

■ 

SS#10 

SI:  59-60.5'  BLS  RE:  0.2' 

■ 

13 

0.2'  -  Medium  to  dark  brown  ( 10YR  5/4)  cobbles  and 

■ 

13 

coarse  sand 

- 

19 

■ 

Drilling  rate  changed  at  approximate lv  61.5'  BLS f  nrobablv 

- 

hit  clay  layer . 

- 

c 

Brown  sand  with  some  dark  er av  clav. 

- 

- 

SS#11 

SI:  63-64.5'  BLS  RF.:  0.7' 

- 

9 

0.7'  -  Dark  gray  (5Y  4/1)  clay,  silty,  dense. 

11 

finely  laminated.  1 

- 

14 

1 

i 

1 

1 

- 

• 

- 

- 

• 

i 

| 

i 

-------  -  4 

* 

! 

• 

1 

! 

70 


QD JJXU  oj  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


Project : 


Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 
Owner:  U.S.  Air  Force _  Well  No 


Drilling  Summary: 

local  Depch: _ 56^ _  Drillers:  Calvin  Wallace 

Borehole  Diameter)  s  )  :  d" _  _ Delmarva  Drilling 

Failing  1550 

_  Rig  Type:  Hydraul  ic  Rotary 

Elevacicn:  Land  Surface  :  19.12'  Bids): _ Drag _ 

Top  of  Casing:  21.16' _  Drilling  Fluid  Type:  Water 

Supervisory  Geologise:  Richard  Eades  Amount  Use: 

Log  Book  No.  4  pp  .106-115  Water  Level:  15.2'  U/14/84 


Well  Design: 

Casing:  Material: 

D  i  ame  ter: _ ?" 

Length : _ 15  1 


PVC _  Screen:  Material: _ PVC 

ID  2  3/S"  ODDiamecer: _ _ 

Sloe:  0.010;  5  /  i  r.  c  h 


Filter:  Material:  4 Q  Sand _  Setting:  13-56' _ 

Se  1 1  ing :  11-56'  Seals:  Type:  Bentonite _ 

Grouc:  Tvpe:Jtl  Portland  Cer_.it/BenSetting:  9-11' 

Seccing:  LS-9.0' _  Surface  Casing:  Steel/PVC 

Other :  Protective  steel  casing  cemented  in  to  land  surface. 


Well  Development: 

Me t hod / Equ ipmenc  :  Air  blown  tor  8  hours,  pumped  .it  lOpnm 

for  minimum  .2  hours  anil  nut  i!  ul 


T ime  Log : 

Started 

Completed 

; 

Drilling: 

11/1/89  0800  hr s 

11/1/84 

1145 

i 

hr  s 

Inscai lac  ion : 

11/1/84  1250  hr s 

11/1/84 

1509 

h  r  s 

■ 

Water  Level  Reading: 

11/14/84 

1532 

hrs 

Development  •' 

1 

DRILLING  LOG 


JQD  ASSOCIATES 

A  Company  of  Science  Applications  Inc 
8400  Westpark  Drive.  McLean.  Virginia  22102 

Project:  Dover  AFB _  Owner:  L  •  S  •  ■■  \  i  r  F  o  r  c  e  Well  No .  :  MW-  ]  4 


Location:  Firo  Training 

Field  Bco 

k  Nc. :  4  pp  106-115 

Area  41 

Log  By: 

Rick  Eades 

Driller: 

Calvin  Wa 1  Lace 

Rig  Tvpe : 

Failing  1250 

Hydraulic  Rotarv 

Reference 

Total 

Point:  Land  Surf ac c 

Depth : 

56' 

Reference 

Point 

Date  Tine 

Elevation: 

Drilling 

Started:  11/1/84  0800hrs 

Drilling  Comp  1 e 1 e d : 1 1 / 1 /84  1145 
Water  Level:  15.2'  11/14/84  1532 


Lcgc 

nd 

Gratia' 

i  Oi; 

Sf 

z 

SI  : 

Sampling  Interval 

Trace 

1-12' 

£  I 

C 

RE  : 

Recover v 

L  i  t  t  1 

12-20 

±  1 

rq 

SS  : 

Split  Spoon 

DESCRIPTION 

Some 

20- 30L 

1 

n 

C  : 

Cut t ings 

,  j  •  1 1  • 

/\nr 

•"  30' 

CO 

C 


Light  brown  medium  sand,  some  Fine  sand,  trace  sill. 


JJME3  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  14  cont. 


Depth  (feet) 

Graphic  Log 

&  | 

J&  1 

1  1 

Blew  Count  (N) 

DESCRIPTION 

■ 

SS#2 

9 

SI:  10-12'  BLS 

RE:  0.0' 

9 

Attempted  split  spoon  sample,  no  recovery 

,  considered 

• 

7 

interval  to  be  composed  of  clean  sand. 

■ 

11 

• 

■ 

C 

Tan  to  light  brown,  very  coarse  sand,  some 

pebb les . 

■ 

• 

• 

• 

SS#3 

SI:  15-17'  BLS 

RE:  0.5' 

■ 

8 

0.5'  -  Light  gray  (5YR  7/1)  medium  sand, 

some  fine  sand. 

• 

3 

trace  silt. 

- 

3 

" 

4 

• 

■ 

C 

Tan  cobbles,  very  coarse  sand. 

- 

- 

■ 

SS#4 

SI:  20-22'  BLS 

RE:  0.5' 

- 

6 

0.5'  -  Gray  brown  to  tan  (7.5YR  7/2)  coarse  sand, 

■ 

5 

cobbly,  trace  fine  sand. 

- 

9 

■ 

16 

• 

■ 

c 

Light  gray  brown  pebbles,  some  cobbles. 

* 

• 

• 

Page  -  o f _ 5 


Graphic  Uf> 


DRILLING  LOG 


r 


ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

3400  Westpark  Drive,  McLean.  Virginia  22102 


DRILLING  LOG 


MW-  14  con t . 


tad 

| 

S 

9;  | 
—  j 

X 

w 

j 

DESCRIPTION 

| 

1 

1  1 

3 

! 

a 

3 

■ 

SS^l  1 

100 

SI:  51-55.6'  BI.S  RF. :  0.2' 

-4*- *■ 

100* 

0.2'  Dark  orange  liVu.i!  (  10YR  5/6)  coarse  solid,  trace 

■ 

fine  sand.  1 

• 

*Note:  Cobble  lodged  in  sampler  and  rejected  sampler  at  55.6'.  i 

• 

c 

i 

Coarse  sand  with  very  dark  grnv  c lav  at  57.0'  1 

■ 

Drilling  rate  changed  at  approximately  56'  BLS .  probably  1 

• 

hit  top  of  the  clay  layer. 

• 

- 

t 

1 

- 

SS#1  2 

SI:  60-62'  BLS  RF.  :  2.0'  j 

- 

.  ' 

18 

2.0'  -  Dark  gray  ( 5Y  4/1)  clav.  siltv.  dense. 

■ 

14 

finely  laminated. 

- 

27 

- 

y 

L 

l 

r 

r 

L 

j 

t 

1 

• 

I 

I 

i 

r 

: 

"  '  1 

i 

. _ .  i 

- 

■ 

i 

i 

■ 

i 

■ 

: 

• 

?  ?e_l 


QD  cLLUzLQj  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


Project : 


Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 
Owner:  U.S.  Air  Force _  Well  No.: 


MW*  15 


Drilling  Summary: 

Total  Depth:  48'  BLS _  Drillers:  Gary  Truver _ 

Borehole  Diameter(s):  6" _  _ (Walton  Drilling) 

_ _  Rig  Type:  CME-55  :  Auger 

Elevation:  Land  Surface:  9.21'  Bit(s):  Auger 


Top  of  Casing: _ 1 1  •  1 1 ' 

Supervisory  Geologist:  Andris  Lapins _  Amount  Use: _ 

Log  Book  No.  2  pp .  30-42  Water  Level:  6.7'  BLS  11/2/83 


Drilling  Fluid  Type:  Water 
3ins  Amount  Use: 


Well  Design: 

Casing:  Material: _ PVC _  Screen:  Material:  PVC 

Diameter:  ?" _ ID  2  1/4"0P  Diameter: _ 2^ _ 

Length:  10' _  Slot:  0.010;  5/inch 

Filter:  Material:  Formatlon/4Q  SandSetting: _ 8-48'  BLS _ 


Setting:  6.3-48'  BLS/5.9-6.3'  BLS  Seals:  Type:  Bentonite 


Grout:  Type:#l  Portland  Cement /BenSet t  ing :  3 . 9  1  -  5 . 9  '  BLS 

Setting:  2.5'-3.9'  BLS _  Surface  Casing:  Steel/PVC 

Other:  Protective  steel  casing  cemented  in  to  land  surface. 


Time  Log: 

Started 

Completed 

Dri 1 1 ing  : 

11/2/84 

1312  hrs 

11/5/84 

1432  hrs 

Installation : 

11/5/84 

1446  hrs 

11/5/84 

1648  hrs 

Water  Level  Reading: 

6.7'  BLS 

1344  hrs 

11/8/84 

4.92'  BLS 

Development  : 

Well  Development: 

Method/Equipment :  Air  blown  for  8  hours,  pumped  at _ 

lOgtm  for  minimum  2  hours  ami  until  clear , 


QD  J  CM)  D3  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc 
8400  Westpark  Orive.  McLean.  Virginia  22102 


Project : 


Dover  AFB 


Site  Sketch 


DRILLING  LOG 

Owner:  U .  S .  Air  Force  Well  No. 


Loc a  t  ion  :  i'  i  i a  i  r.i  i n  i : 


Reference 

Point :  Land  Surface 

Reference 

Point 

El  eva t ion :  9.21' 


MW  -  1  r> 


Field  Book  No ■ :  2  pp  30-42 

Log  By :  And  r i s  La  pins _ 

Driller:  Gary  ■  'rtiv cr  (  Wo  I  t  -  >n  ) 

Rig  Tvpe:  CME-53  :  Auger 
Total 

Depth  : _ 48'  BLS _ 

Date  Time 

Drilling  S t  art  ed : 1 1 / 2/84  1312  hrs 
Drilling  Comp  1 et ed : 1 1 / 5/84  1432 
Water  Level:  6.7'  BLS  11/2/84 


Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS :  Split  Spoon 

C :  Cut  t ings 


DESCRIPTION 


Gradat ion 
Trace  1-12% 
Little  12-20% 
Some  20-30% 
Add  "Y"  '>30% 


Light  brown  fine  sand  and  silt.  Heavy  gravel  layer  at 


O  3'  BLS. 


SI:  4-6'  BLS  RE:  1.6 


1.6'  -  White  to  pale  yellow  ( 3Y  8/2-8/31  medium  to 


coarse  sand,  some  silt,  trace  clav,  trace  heavy 


gravel  (rounded  pebbles  at  top  ol  sample);  poorlv 


sorted;  reworked  "urban"  soils;  moist  ;  lower  half 


of  sample  wet  . 


Cuttings  saturated  at  8'  BLS. 


SI  : 

9- 

1 1 '  BLS 

RE 

:  1.8' 

1 

.8' 

-  Wh  i  t  e 

(  3 Y  8; : 

’  )  t  ine 

s and  , 

,  some  silt 

.  t  v  ico  i; 

lav 

and  im 

ave  1  ;  1 

lew  pebb 

•  ■me raid  gn 

uMi  specs 

QJJ  J  eUJ  DJ  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Ofive,  McLean.  Virginia  22102 


0.8'  -  Same  as  above  with  few  large  rounded  pebbles 


near  top. 
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DRILLING  LOG 


(DME  ASSOCIATES 

A  Company  at  Scianca  Applications.  Inc. 

3400  Westpark  Drive,  McLean  Virginia  22102 

MW  -  14  <-'ont  ’ 


3 

•Amt 

1 

$ 

! 

&  | 
il 

z 

8 

2 

j 

t 

DESCRIPTION 

SS#5 

4 

i 

• 

4 

1 

■ 

_ _ _ 

• 

• 

i 

■ 

i 

■ 

SS#6 

SI:  29-31'  BLS  RE:  0.4'  j 

- 

♦  .  . 
77;, 

9 

0.4'  -  Strong  brown  ( 7 . 4YR  4/8)  medium  to  coarse  sand  and  1 

■ 

9 

gravel,  some  silt,  trace  clay;  poorly  sorted;  wet.  | 

■ 

I  1 

1 1 

i 

L 

t 

1 

S  S  #  7 

SI:  34-  36'  HI.  S  RF. :  0.8' 

- 

10 

0.2'  -  Same  as  above 

9 

0.4'  -  Pinkish  white  (7. SYR  8/2  medium  to  coarse  sand. 

9 

1 

some  gravel  and  silt,  trace  clav;  poorly  sorted;  wet. 

■ 

2  ? 

0.2'  -  Same  as  0.2'  above  with  several  large  rounded  quart?. 

- 

pe  hb 1 es 

j 

_  .■  •  -  -  -  -  j 

| 

• 

S  S  #  8 

SI:  39-4  1'  81. S  RF:  1.3'  1 

* 

* 

v.v*** 

►  #-L  .  •  Vf"  • 

:» 3 

1.3'  -  Reddish  vellow  ( 7 . 4YK  6/8)  tine  sand,  some  silt; 

•**V 

•  •»'  *’•» 

3  3 

(travel  stringer  at  top,  bottom  and  middle;  wet  . 

I'age_J_:  t 


40 


1 


mm 


SL-B)  ASSOCIATES 


A  Company  of  Scianea  Applications.  Inc. 

3400  Westpark  Orive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  15  cont. 


40 


45  4 


50  4- 


55 


s 


ft  3 

V  J 

!  i 

Blow  Count  (N) 

.  . .  1 

DESCRIPTION 

SS#8 

50 

110/4' 

_Wai£r  level  in_a.u£er  8.1'  BLS . 

SS#9 

SI:  44-46'  BLS  RE:  None 

7 

Sands  heaved/filled  in  auger  @  4'.  Unable  to  flush  out 

9 

and  obtain  clean  sample. 

13 

10 

Note:  Estimated  depth  to  top  of  Kirkwood  Fm.  -  45'  BLS. 

SS#10 

SI:  49-51'  BLS  RE:  1.0' 

3 

1.0'  -  Very  dark  gray  to  black  silty  clay,  trace  very  fine 

4 

sand;  light  gray  very  fine  sand  and  silt  laminations; 

5 

firm;  dense. 

6 

Last  auger  flight  (5')  covered  with  Kirkwood  clay.  See 

note  above. 

Page  4  of  ^ 


QU  ASSOCIATES 

A  Company  of  Science  Applications.  Inc. 

3400  WestDark  Drive  McLean  Virginia  22102 


Project:  Dover  APB 


Ovme  r : 


WELL  CONSTRUCTION  SUMMARY 

■  ■  _U1  1122X2 _  Well  No 


! 

Drilling  Suninary: 

Total  Dept.n:  42.5'  Drillers:  Calvin  Wallace 

3orehcle  Diameter's1:  8"  Delmarva  Drillinj 

>  l 

Failing  1230 

Rig  mpe:  Hydraulic  Rotar' 

i _ i 

Elevation:  Lane  Surtace:  8.49  5c:  5  : _ Drag _ 

i  :p  or  casing: _ 10.37' _  Iri.lir.g  Flare  Type  :  Water _ 

Supervisory  Leo-:  gist:  Richard  Eades _  Amount  e  : _ 

Log  3cok  N’j.  3 _  pp.  2-8  Water  Level:  6.3'  BLS  11/14/84 


Well  Design: 

Cas rng :  Material: 

Diameter: _ >" 

Length  : _ 8  ' 

Filter:  Material: 


i’VC _  Screen:  Material: _ 

ID  2  S/8"OD  Diameter: _ 

Slot:  0.0  10;  3/  i.  <:h 


40  Sand 


Sett  mg: _ 6-42.3' 


Setting: _ 4-42.3'  _  Seals:  Tvpe:  Aontorite _ 

Grout:  Type:"!  Portland  Cenen t  -  BenSe 1 1 1 ng :  2-4' 

Setting:  l.S-4.01 _  Surface  Casing:  Steel :  I'VC 

Other:  Protective  steel  rasing  cemented  in  to  land  surface. 


;riace  Casing:  Steel .’ I’VC 


T  une  Log : 

Drilling: 

Installation: 

Water  Level  Rea d i ng : 
Development  : 


Well  Development: 

Method-  Equipment  :  Air  Ho. 

tor  mini r 


Started 

11/3/84  0913  hrs 
1  1/3/84  1310  hrs 


Comp l e  t  ed 

11/3/84  1  12  3  hrs 

11/3/84  1313  hrs 

11/14/84  1620  hrs 


DRILLING  LOG 


ASSOCIATES 


A  Company  of  Science  Applications,  Inc 
8400  Westpark  Drive,  McLean,  Virginia  22102 


Project:  Dover  AFB 


Sice  Skecch 


Owner:  U.S.  Air  Force  Well  No.  :  mw-  16 


Locac ion : Fire  Training 

Field  Book  No. : 

5  PP  2-8 _ 

Area  #1 

Log  By: 

Rick  Eades 

Driller: 

Ca Ivin 

Wallace 

Rig  Type: 

Fail  ins 
Hyd  ran  1 

>  1250 

fir  Rot  ary 

Reference 

Point:  Land  Surface 

Total 
Depth : 

42.5 

Reference 

Point 

Elevation:  8.49 

Dr i 1  ling 

Started : 

Date  Time 

11/5/84  0935hr 

Drilling  Comp  1 e ted : 1 1 /5/84  1325 
Water  Level:  6.5'  11/14/84  1620 


Depth  (feet) 

1 

u 

! 

jj  i 

ii 

Blow  Count  (N) 

Legend  Gradation 

SI:  Sampling  Interval  Trace  1-12% 

RE:  Recovery  Little  12-20% 

SS:  Snlit  Spoon  DESCRIPTION  Some  20-30% 

C:  Cuttings  Add  "Y"  .30% 

■ 

•  V.y1* 

•*-i: 

•LI- 

c 

Light  brown,  cobbles,  some  sand,  trace  silt,  trace  clay. 

SS#1 

SI:  5-7’  BLS  RE:  0.6' 

5 

0.6'  -  Light  brown  to  whitish  brown  (10YR  7/3)  coarse 

5 

sand,  cobbly,  trace  silt,  trace  clav. 

4 

6 

c 

Light  brown,  coarse  sand,  cobbly,  trace  silt,  trace  clay. 

1 

1 

Face  1  '  f  ^ 


DRILLING  LOG 


MJB  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive.  McLean.  Virginia  22102 

MW-  16  cont. 


*ai 

A 

i 

s 

1 3 

JJ  j 

!  i 

Blow  Gaunt  (N) 

DESCRIPTION 

■ 

SS#2 

8 

SI:  10-12'  BLS  RF.  :  0.0' 

8 

Attempted  split  spoon  sample,  no  recovery,  considered 

7 

interval  to  be  composed  of  clean  sand. 

■ 

11 

■ 

■ 

C 

Light  brown,  coarse  to  medium  sand,  trace  silt,  trace  pebbles. 

■ 

■ 

1 

■ 

■ 

SS#3 

'  '  '  1 
SI:  15-17'  BLS  RE:  0.0' 

• 

6 

Attempted  split  spoon  sample,  no  recovery,  considered 

• 

6 

interval  to  be  composed  of  clean  sand. 

- 

9 

- 

13 

r 

L 

C 

Light  yellowish  brown,  coarse  to  medium  sand. 

- 

P 

L 

.....  .  _  ._  | 

I 

SS#4 

SI:  20-22'  RE:  0.0' 

10 

Attempted  split  spoon  sample,  no  recovery,  considered 

5 

interval  to  be  composed  of  clean  sand. 

10 

15 

j 

C 

Light  to  medium  brown,  coarse  sand,  some  pebbles. 

1 

’ 

DRILLING  LOG 


ASSOCIATES 

A  Company  of  Scianc a  Applications.  Inc. 

8400  Westpark  Dove,  McLean.  Virginia  22102 

MW-  16  cont. 


i 

1  | 
v  3 

1 1 

Z 

8 

3 

DESCRIPTION 

1 

SS#5 

16 

SI:  25-27'  BLS  RE:  1.5' 

a 

18 

1.5'  -  Yellowish  brown  (10YR  5/8)  coarse  to  medium  sand.  > 

m 

m 

20 

trace  silt,  trace  Debbies. 

31 

i 

• 

C 

Yellowish  brown  coarse  sand- 

• 

• 

- 

■ 

SS#6 

SI:  30-32'  BLS  RE:  0.0' 

■ 

18 

Attempted  split  spoon  sample,  no  recovery,  considered 

21 

interval  to  be  composed  of  clean  sand. 

20 

- 

23 

- 

. 

C 

Yellowish  brown,  coarse  sand  and  pebbles. 

- 

SS#7 

SI:  35-37'  BLS  RE:  0.0' 

21 

Attempted  split  spoon  sample,  no  recovery,  considered 

19 

interval  to  be  composed  of  clean  sand. 

17 

* 

18 

C 

Yellowish  brown,  coarse  sand  and  pebbles. 

. 

1 

_ 1 

r 


A  Company  of  Scianca  Applications.  Inc. 

8400  Westoark  Drive,  VIcLean.  Virginia  22102 


DRILLING  LOG 


MW-  lb  cont . 


W 

j 

'w 

•Q 

f 

f 

U 

f 

1  | 

jlj  J 

i  ** 

a  s 

Z 

'w* 

j 

3 

1 

DESCRIPTION 

1 

■ 

®  .  o’.  P-<*  V 

SS#8 

44 

SI:  40-41'  BLS  RE:  0.6' 

100 

0.6'  -  Dark  brown  (7. SYR  5/8)  coarse  to  medium 

• 

1 

sand,  cob blv  1 

• 

Note:  Only  penetrated  1.0'  since  cobble  became  lodged  1 

■ 

- j 

in  sampler.  i 

• 

Driller  indicated  contact  with  clay  layer  at  42.5'  BLS  i 

-  . 

c 

Light  brown,  coarse  to  medium  sand  and  dark  grav  clay. 

■ 

i 

- 

- 

SS#9 

SI:  45-47'  BLS  RE:  2.0' 

• 

8 

2.0'  -  Dark  grav  (5Y4/1)  clay,  silty,  dense. 

• 

1  s 

14 

finely  laminated. 

;v  *■■ 

23 

i- 

32 

1 

L 

i 

k 

■ 

3 

- 

i 

- 

- 

- 

- 

• 

• 

4 

■ 

• 

Page 
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QD  cLLUri  PJ  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project : 


Dover  AFB 


Owner :  U.S.  Air  Force 


Well  No 


Drilling  Summary: 

Total  Depth:  40'  BLS 

Borehole  Diameter(s): _ 6V1 

Elevation:  Land  Surface:  8.4' 
Top  of  Casing:  10.27' _ 


Dr i 1 le  rs : 


Calvin  Wallace 
Delmarva  Drilling 


Fa i 1 ing  1250 

Rig  Type:  Hydraulic  Rotary _ 

B i t  (  s )  : _ Drag _ 

Drilling  Fluid  Type: Water/Bentonite 


Supervisory  Geologist:  Andris  Lapins _  Amount  U°: _ 

Log  Book  No.  3  pp.  29-37  Water  Level:  5.2'  BL^  i /9/85 


Well  Design: 

Casing:  Material: 

D  i  ame  ter: _ ?" 

Length: _ °) 

Filter:  Material: 


Screen:  Material: 


ID  2  1/4"0P  Diameter: 


Slot:  0.010:  5/ inch 


Filter:  Material:  4Q  Sand _  Setting:  7-40'  BLS _ 

Setting:  4.9-40'  BLS _  Seals:  Type:  Bentonite 

Grout:  Type:#l  Portland  Cement /Ben Se t t ing :  3-4.9'  BLS 

Setting: _ 2-3'  BLS _  Surface  Casing:  steel/PVC 

Other:  Protective  steel  casing  cemented  in  t0  land  surface. 


T ime  Log : 


Dr i 1  ling  : 

Insta 1  la t ion  : 

Water  Level  Reading: 
Development  : 


Started 


11/13/84 

11/13/84 


1030  hr s 
1412  hrs 


Completed 


11/13/84  1357  hrs 

11/13/84  1505  hrs 


1/9/85 


5.2'  BLS 


Well  Development: 

Me thod/ Equ ipment  :  Air  blown  for  8  hours,  pumped  at 

10  gpm  for  minimum  2  hours  and  until  clear 


ol)  li\li  55  associates 

A  Company  of  Seianca  Applications,  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


Project : 


Dover  AFB 


DRILLING  LOG 


Owner:  U .  S  .  Air  Force  Well  No. 


MW  -  1  7 


Site  Sketch 


Location:  1  ^  ri'  ■'  r  /  "  i  11 Field  Book  No  .  :  3  pp  29-  37 


A  re1;  i  I 


Reference 

Point :  Land  Surface 

Reference 

Point 

Elevation:  8.4' 


Log  By:  Andris  Lapins _ 

Driller :  Calvin  Wallace  (Delma rva ) 
Failing  1250 

Rig  Type:  Hydraulic  Rotary 


Total 
Depth : 


40'  BI.S 


Date  Tine 


Drilling  Started:!  l  /  13/84  1030  hrs 
Drilling  Completed:  11/13/84  1505 
Water  Level:  5.2'  BLS  1/9/85 


Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS:  Split  Spoon 

C:  Cuttings 


DESCRIPTION 


Gradat ion 
Trace  1-12% 
Little  12-20% 
Some  20-30% 
Add  "Y"  >30% 


SI:  5-7'  BLS 


RE:  0.9' 


0.7'-  Pale  yellow  to  white  fine  sand,  some  silt;  emerald 


_  green  spots  in  sand-mineral;  loose;  wet. 


0.2‘-  Reddish  yellow  fine  sand,  some  silt;  loose;  wet. 


Page  1  of  14 


<5 MB 


ASSOCIATES 


A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean.  Virginia  22102 


DRILLING  LOG 


MW-  17  ci 


10 


3 

so 


DESCRIPTION 


SS#2 


11 


SI:  10-12'  BLS 


RE:  1.5' 


14 


0.4'  -  Reddish  yellow  fine  silty  sand:  few  small  iron 


14 


concretions  at  top  and  bottom;  wet. 


13 


0.2'  -  White  very  fine  to  fine  sand,  some  silt;  wet. 


0.6'  -  Dark  brown  silty  very  fine  sand;  large  iron 


concreations  at  top  and  bottom;  wet. 


0.3'  -  Pale  yellow  fine  sand,  some  silt;  wet. 


15  -+ 


SS#3 


SI:  15-17'  BLS 


RE:  0.8' 


0.8'  -  Yellow  medium  to  coarse  sand,  some  silt,  trace 


gravel;  loose;  wet. 


16 


20  + 


SS#4 


SI:  20-22'  BLS 


RE:  0.3' 


10 


0.3'  -  Same  as  above 


12 


13 


13 


Formation  taking  on  water;  drilling  mud  thickened. 


25 


QD  jgu  d;  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW  -  17  cont 


!  h 

44  J 

I  f  1 


SI:  25-27'  BLS  RE:  0.5' 


0.5'  -  Reddish  yellow  medium  to  coarse  sand,  some  silt 


and  light  gravel,  trace  clav;  few  rounded  quartz 


ebbles:  Doorlv  sorted:  wet. 


SI:  30-32’  BLS 

RE:  0.3' 

0.3'  -  Same  as  above. 

Much  heavy 

gravel 

(wash  material  in 

bottom  of  hole) 

inhibiting 

sample 

collection  and 

recovery . 

SI:  35-37'  BLS 


RE:  0.4' 


1 1 


0.4 


Same  as  above 


V  Q 


WELL  CONSTRUCTION  SUMMARY 


liRa 


ZD  cLLU=  ASSOCIATES 

of  Science  Applications,  Inc. 
ark  Drive  McLean.  Virginia  22’QI 


Project:  _ Dover  AFB 


Ovme  r : 


Well  No 


Drilling  Summary: 

Total  Deptn  : _ _ 

Borehole  Diameter's 


i i  "  nun  r _ 

i  ! :  o';  Corii  ‘r  il  inn 


Supervisory  Geologist:  Richard  hades 

Log  Bock  No.  4  pp.  21-wo  Wat 


Well  Design: 

Casing:  Material:  Schedule  40  PVC  Screen:  Material:  Schedule  40  PVC 
Diameter:  2"  ID  2  3/8"OD  Diameter: 


0.010:  5  slots/ inch 


:  10.  Id.  S  ' 


1  Portland  Cement  /BenSe 


Setting: _ !-h  S  ,  0  ' _ _ _  Surface  Casing:  Steel  -VC _ 

Other:  Formation  allowed  to  cave,  providing  natural  sand  1 


Time  Log: 

Started 

Completed 

1 

■ 

Drilling: 

'!'/:>  ;/i(4  '.I'M.  hrs 

1 

1  l'M-0  hr*  , 

1 

Installation: 

;  l)/  24  /  i  r> i i i )  'i  rs 

in'.'-.  .  ;  a  n i  lies  : 

Water  Level  Reading: 

in- :  ;  on  i,r<  (  l  ’  '  '! 

1 

Development  : 

1 

■ 

■ 

1 

Well  Development: 

Method. Ecuipmen 


Depth  (feet  ) 


DRILLING  LOG 


QJJ  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 

Project:  Dover  AFB _ 


Owner:  I'.S.  Air  Force 


Well  No. 


MW-  1 8 


Location :  Fire  Training 
Area  #3 


Reference 

Point:  Land  Surface 


Reference 

Point 

Elevation: 


18.13’ 


Site  Sketch 


Field  Book  Nc . :  4  pp  23-49 

Log  By: _ Rick  Eades _ 

Driller: _ Gary  Truver _ 

Rig  Type:  CME  Auger _ 

Total 

Depth  : _ 48.5' _ 

Date  Time 

Drilling  Started: 10/23/84  0934hr 
Drilling  Comp  1 e t ed : 10/24/84  1500 
Water  Level:  11’  10/24/84  1100 


Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS  :  Sn 1  i  t  Spoon 
C:  Cuttings 


DESCRIPTION 


bradat ion 
Trace  1-12% 
Little  12-201 
Some  20-30% 
Add  "Y"  30% 


Light  grayish  brown  cla 


1-5  -  Grayish  brown  (5YR  5/1)  clay,  some  sil 

trace 

sand  : 

;  thin  orange  streaks  near  bottom 

of 

sample . 

Light  reddish  brown  sand,  some  silt,  trace  cl 


3 


0.3’ 

0.5’ 


Brown  medium  sand 

Grayish  brown  medium  sand,  some  silt 


QD  mu  Dj  ASSOCIATES 

A  Company  at  Sennet  Applications.  Inc. 

3400  Westpark  Drive.  McLean.  Virginia  22102 


DRILLING  LOG 


am 


MW-  18  cont 


|l 

1  h 

Z 

sy 

8 

2 

SS#2 

3 

Light  to  brownish  gray  medium  to fine  sand.  some  silt 


SI  : 

■  14-13.3'  RE; 

:  1.2' 

1.2'  -  Light  gray  fine  to  medium  sand,  some  i 

tilt  t  race 

clay,  some  quartz  pebbles;  interbeds  of  reddish 


orange  sand.  Sample  moist. 


SI;  19-20. 5  *  HLS  RE:  0.8' 


0.8'  -  Light  gray  brown  ( 10YR  8/3)  coarse  sand  and  semi- 


rounded  quartz  pebbles.  Sample  moist. 


Coarse  sand,  some  clay. 


SI:  24-2  3.  V  BLS  RE:  (),()' 


0.2'  -  Light  gray  (SYR  3/1)  coarse  sand.  _ 


0.1'  -  Orange  to  reddish  brown  clay. 


QJJ  J  QU  D J  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  18  cont 


I1 
1 1 

Blow  Gaunt  (N) 

DESCRIPTION 

SS#5 

9 

0.3'  -  Interbedded  orange  brown  clay  and  silt.  Sample  wet. 

Gravel  layer,  approximately  0.5-1. O'  thick. 


Sis  29-30.5'  BLS  RE:  1.2' 


0.9'  -  Orange  to  reddish  brown  ( 7 . 5YR  5/8)  medium  to 


coarse  sand,  trace  clay. 


0.3*  -  Reddish  brown  sand,  some  silt. 


SS#7 

SI:  34-35.0'  BLS 

RE: 

0.6' 

22 

0.6'  -  Medium  to  dark  reddish  brown 

( 5YR  4/6) 

med ium 

27 

to  fine  sand,  trace  silt. 

SI:  39-40.5'  BLS  RE:  0.0' 


Attempted  split  spoon  sample,  no  recovery  in  sample  tube, 


considered  interval  to  be  composed  of  clean  sand. 
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QU  sLQj=LQL)  associates 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project:  Dover  AFB 


Owner:  U.S.  Air  Force 


Well  No.  :  Ilk—  -L9 


Drilling  Summary: 

Total  Depch :  44'  BLS _ 

Borehole  Diamecer( s ) :  6  1/2" 

Elevation:  Land  Surgace:  14.42' 
Top  of  Casing:  16.27' _ 


Drillers:  Calvin  Wallace _ 

_ Delmarva  Drilling _ 

Failing  1250  Hvdrnulic 
Rig  Type:  Rotary _ 

B i t ( s ) :  Drag 

Drilling  Fluid  Type : Water /Bentonite 


Supervisory  Geologist:  Andris  Lapins _  Amount  Use: 

Log  Book  No . _ 1 _  pp.  1-17  Water  Level:  7.8'  BLS  10/25/84 


Well  Design: 

Casing:  Material: 
Diameter:  o" 


Screen:  Material: 


Diameter:  ?" _ ID  2  1/4"0D  Diameter: _ 2" 

Length:  11' _  Slot:  0.010;  5/inch 

Filter:  Material:  4Q  sand _  Setting:  9'-44'  BLS _ 

Setting:  7  '-44'  BLS _ _  Seals:  Type:  Bentonite 

Grout:  Type:#l  Portland  Cement/Ben Se 1 1 ing :  4.8'-7'  BLS _ 

Sect ing :  3 ' -7 1  BLS _  Surface  Casing:  s  teel/PVC 

Other:  Protective  steel  casing  cemented  in  t-o  land  surface , 


Time  Log: 


Started 


Completed 


Drilling : 

Insta  1  lac  ion : 

Water  Level  Reading: 
Development  : 


10/23/84 _ 1117  hr s  .  10/23/84 _ 1827  hrs 

10/23/84  1850  hrs  10/24/84  0912  hrs 


7.8'  BLS  10/25/84 


Well  Development: 

Me thod/ Equ ipment :  Air  blown  and  surged  lor  2  hours,  pumped 

at  lOgpm  for  2  hours  and  until  clear. 


Depth  (feet) 


DRILLING  LOG 


QV  JXIUD ;  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 


Project : 


Dover  AFB 


Owner:  U . S . Air  Force 


Well  No.: 


Location:  Fire  Training  Field  Book  No  ■  :  1  pp  1- 1 7 


Area  #3 


Reference 

Point :  Land  Surface 

Reference 

Point 

Eleva  t ion :  14.42' 


Log  By:  Andris  Lapins _ 


Driller : Calvin  Wallace  (Delmarva ) 

_.  _  Failing  1250  Hydraulic 

Rig  Type:  r.otarv _ __ 


Total 
Depth :_ 


44'  BLS 


Sketch 


Sampling  Interval 
Recovery 
Snlit  Spoon 
Cut  t ings 


DESCRIPTION 


Drilling  Started:  10/23/84  1117hrs 

Drilling  CompletedlO/24/84  0912 

Water  Level:7.8'  10/25/84  0820 
B 


Gradat  ion 
Trace  1-1 2% 
Little  12-20% 
Some  20- 30% 
Add  "Y"  >30% 


Light  brown  to  gray  fine  to  coarse  sand,  some  silt  and  clay, 
little  gravel;  poorly  sorted;  few  rounded  subangular  quartz 
pebb  les . 


SI:  5. 0-7. O'  BLS 


RF.  :  1.0' 


0.6'  -  Brownish  gray  fine  sand,  some  silt,  trace  clay  and 
gravel;  few  sub-angular  quartz  pebbles. 

0.4'  -  Gray  clav,  litle  fine  sand,  trace  silt;  soft;  plastic. 


Gray  clay,  fine  sand,  silt.  Black  clay  appears  in  cut t  ing 
at  o  8-9'  BLS 


Page 


DRILLING  LOG 


ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  W«stpark  Drive,  McLean,  Virginia  22102 


(JJlESIE 


MW-  19  cont. 


1 

J 

1  { 

4-^ 

a  1 

| 

DESCRIPTION 

1 

1 

li 

d 

3 

a 

s 

■ 

♦ 

SS#2 

3 

SI:  10-12'  BLS  RE:  2.0' 

3 

1.7'  -  Dark  black  clay  -  sooty  in  appearance,  trace  very 

■ 

*  h  t 

5 

fine  sand;  much  organic  matter  -  dark  brown  grass 

• 

7 

blades  and  stems. 

■ 

0.3'  -  Gray  clay,  some  medium  to  coarse  sand;  some  dark  brown 

• 

organic  matter;  small  shred  of  polyethylene  plastic; 

■ 

reddish  yellow  mottling. 

■ 

- 

• 

SS#3 

SI:  15-17'  BLS  RE:  1.3' 

• 

17 

0.3'  -  Gray  clay,  trace  very  fine  sand,  few  subangular 

■ 

15 

pebbles;  large  piece  of  wood  cut  by  sampler 

- 

8 

((3  0.15'  diam.). 

- 

15 

0.25'  -  Pale  yellow  (5Y7/3)  very  fine  sand,  trace  clay, 

- 

saturated . 

- 

0.75'  -  Pale  yellow  gravelly  very  fine  sand  grading  to 

- 

gravelly  coarse  sand,  poorly  sorted,  loose.  Gravel 

approx.  0.05'  in  diameter. 

- 

■ 

SS#4 

SI:  20-22'  BLS  RE:  0.8' 

20 

0.8'  -  Reddish  yellow  fine  to  coarse  sand,  trace  silt. 

28 

53 

75 

f 


iQSiH;  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW  -  19  cont. 


S  & 

1  s 


1 1 

0 

j 

s 

SS#5 

19 

63 

88 

91 

DESCRIPTION 


SI:  25-27'  BLS _ RE:  0.75' _ 

0.75'  -  Reddish  yellow  (7.5YR)  6/8)  gravelly  medium  to 
Coarse  sand;  poorlv  sorted;  loose. 


35 

45 

150 

100(3' T 


SI:  30-32'  BLS _ 

0.6'  -  Yellow  ( 10YR  7/8)  fine  sand. 


RE:  0.6' 


SI:  35-37'  BLS _ 

0.5'  -  Ye  1  low  ( 2 . 5Y  7/6)  fine  sand , 


RE:  0.5' 


Page_ _ c 


Drilling  Summary: 

Total  Depch: _ 


40'  BI.S 


jriiiers: 


Borehole  Diameter!  s  .)  :  61," 


Calvin  Wallace 

Delmarva  Drilling 
Failing  1250 


_  _  hailing  1250 

_ _  Rig  Type:  Hydraulic  Rotary _ 

Elevation:  Land  Surface :  10 . 39 '  Bit(s): _ Drag _ 

Top  of  Casing: _ 12,34' _  Drilling  Fluid  Tvpe  : Water/ Bentonite 

Supervisory  Geologist: _ Andris  Lapins  Amount  Use: _ 

Log  Book  No.  1  pp.  17-31  Water  Level:  4.15'  BLS  1/9/85 


aterial: _ PVC _  Screen:  Material: _ PVC 

_ IS  2  1/9"0P  Diameter: _ 2^ _ 

9  ' _  Slot:  0.010;  5/inch _ 

aterial:  4Q  Sand _  Setting:  7 '-40'  BLS _ 

4.8' -40  BLS _  Seals:  Type:  Bentonite _ 

ae  :  Portland  Cement /BenSet  t  ing  2  .  5  '  -4 , 8  '  BLS 

_ _  Surface  Casing:  Steel/PVC 

Protective  steel  casing  cemented  in  to  land  surface. 


Well  Design: 

Casing : 

Mac 

Diamete 

r : 

Length : 

Filter: 

Mat 

Sect ing 

*  ___ 

Grout: 

Type 

Sect ing 

• 

Othe  r : 

Pt 

Time  Log: 

Started 

Completed 

Drilling  : 

10/24/84 

1253  lirs  10/24/84 

1628 

hrs 

Installation: 

10/25/84 

0934  hrs  10/35/84 

1044 

hrs 

Water  Level  Reading: 

1/9/85 

4.15' 

BLS 

Development  : 

Well  Development: 

Method/ Equipment 


Depth  (feet) 


DRILLING  LOG 


qd  j  au  d:  associates 

A  Company  of  Seianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


Project : 


Dover  AFB 


Owner:  U.S.  Air  Force 


Well  No. 


MW  -  20 


Site  Sketch 


Location :  Fire  Training 
Area  #3 


Reference 

Point:  Land  Surface 


Reference 

Point 

Elevation: 


10.39' 


Field  Book  No  .  :  1  pp  1  7  -  3 1 

Log  By:  Andris  Lapins 


Driller  :Calvin  Wallace  (Delmarva ) 
_  .  _  Fail ing  1250 


Rig  Type 

Total 
Depth: _ 


railing  1 t 
Hydraulic 


40'  BLS 


Date  Time 

Drilling  Started:10/24/84  1253 
Drilling  Completed:10/25/84  1044 
Water  Level:  4.15'  BLS  1/9/85 


Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS:  Split  Spoon 

C:  Cuttings 


DESCRIPTION 


Gradat ion 
Trace  1-12% 
Little  12-20% 
Some  20-30% 
Add  "Y"  >30% 


Silty  fine  sand  and  black  clay. 


SI: 

5-7' 

BLS 

RE: 

:  1.5' 

0. 

.5'  - 

Gray  to  olive  gr 

av  clay,  some 

medium  sand, 

little 

fine  gravel;  reddish  brown  mo 

1 1 1 ing : 

;  soft  t 

o  firm. 

0, 

.5'  - 

Medium  to  coarse 

gray  sand;  yellow  to  reddi 

s  h  b  r  o  wn 

mot  1 1 ing . 

0, 

.5'  - 

Gray  clay,  some 

medium  sand, 

little 

grave  1 ; 

reddish 

brown  mottling; 

soft  to  firm. 

DRILLING  LOG 


ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Wastpark  Drive,  McLean.  Virginia  22102 

MW-  I'O  cont. 


•w 

Graphic  Lag 

1 1 

3 

J  "8 

5 

j 

3 

DESCRIPTION 

- 

^rrp' 

Vt-:*’. 

1:  !-r:  -*• Y^*v'.  ‘ 

!»•* 

v.vvy 

SS#2 

12 

SI:  10-12'  BLS  RE:  1.41' 

37 

94 

0.1'  -  Dark  brown  organic  layer  with  wood  chips. 

92 

0.5'  -  Gray  Medium  to  coarse  sand;  black  organic  rich 

laminations;  few  large  pebbles. 

O.fa'  -  Yellow  to  buff  medium  sand  grading  to  gray  medium 

sand  and  gravel;  gravel  mixed,  poorly  sorted. 

SS#3 

SI:  15-17'  BLS  RE:  0.8' 

L  3 

0.8'  -  Yellow  ( 10YR  7/6)  fine  to  medium  sand,  trace  silt. 

13 

15 

17 

SS#4 

SI:  20-22'  BLS  RE:  0.8' 

9 

0.2'  -  Brownish  yellow  ( 10YR  6/8)  fine  sand,  trace  silt. 

12 

0.25'  -  Brownish  yellow  (10YR  6/6)  elnv,  trace  sand. 

13 

0.35'  -  Brownish  vellow  mod  ium  sand  and  .gravel  ,  t  race  silt  . 

36 

_ _ _ 1 

g3J] 


25 


QJj  J  CUJ  D3  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

9400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


S  &  | 

III 


MW-  20  cont 


SI:  25-27'  BLS 


0.6'  -  Brownish  vellow  fine  to  mediu 


RE:  0.6' 


little  lieht 


SI:  30-32'  BLS  RE:  None 


Second  attempt  for  sample  at  this  depth  results  in  4  inches 


of  penetration  after  more  than  200  blows  with  no  recovery. 


Much  heavy  gravel  accumulated  in  bottom  of  hole.  Hole 


advanced  to  31'  BLS  and  flushed  heavily.  Third  attempt  for 


sample  resulted  in  no  recovery.  Cuttings:  Brownish  yellow 


coarse  sand,  little  gravel. 


SI:  35-37'  BLS 

RE:  0.8' 

0.8'  -  Yellowish  red  (5YR 

5/8)  fine  to  coarse  sand,  little 

gravel ,  trace  silt ; 

l  poorly  sorted.  Large  iron 

concretion  in  cave 

material  at  top  of  sample. 

Rig  shimmy  at  (i  38-39'  BLS  from  iron  concretions  or  heavv 


grave  1 . 


DRILLING  LOG 


JJM  ^ASSOCIATES 

<4  Company  of  Scmnct  Applications.  Inc. 

8400  Westoark  Drive.  McLean,  Virginia  22102 

MW  -  :>(j  cont  . 


- 

1 

•5 

1 

3 

w  .fl 

—  J 
!  i 

.'•s 

r 

>•* 

8 

3 

J 

i 

DESCRIt’TION  | 

1 

j 

* 

*- 

£«•*  MM'.***  ***5 
***  **• 

SS#8 

7 

ST:  AO-42'  BLS  RE:  2.0' 

>♦  +» •**+»£•*  ■ 

7 

2.0'  -  Very  dark  olive  gray  silty  c  lav ,  trace  verv  fine  ; 

st£zn&» 

%3&B& 

13 

sand;  stiff;  dense.  Light  gray  verv  fine  sand 

i£fe 

p*J*  »>*«*__ 

15 
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and  silt  laminations.  j 
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WELL  CONSTRUCTION  SUMMARY 


;{jb 


GU  =LbU=_D?  ASSOCIATES 

A  Company  of  Science  Applications.  Inc. 

8400  Westoark  Drive,  McLean,  Virginia  22102 


Project : 


Dover  AFB 


Owner: 


U . S .  Air  Force 


Well  No . : 


MW-  21 


Drilling  Summary: 

Total  Depth:  Drilled  to  66,5'  BLS  Drillers:  Gary  Tri 
Borehole  Diameter!  s  ) :  6.5"  hmarira  Hri  1 


Elevation:  Land  Surface: 


_ Dclamarva  Drilling 

Rig  Type:  Failing  1250  Hydraulii 
B  i  t  (  s )  :  Drag 


Top  of  Casing:  18.03' _  Drilling  Fluid  Type:  Water/Bentonite 

Supervisory  Geo  1  og l s t :  Ed  Tokarski _  Amount  Use: 

Log  Book  No .  2 _  pp.  1-5  Water  Level:  8.73'  BLS  11/19/84;  14  10 


Well  Design: 

Casing:  Material: 
Diameter:  2.0'" 


Screen:  Material: _ pvc 


ID-2.25"  0D  Diameter:  2' 


Length:  12' _  Slot :  0.01  10  Slot/Inch 

Filter:  Material:  4Q  sand _  Setting:  10'  -  60' 

Sect ing :  8.16'  -  67' _  Seals:  Type:  Bentonite  Pellets 

Grout:  Type:  #1  Portland  Cement/ BenSet  C  ing :  5.66’  -  8.16' 

Setting:  2-0‘  ~  8.16'  Surface  Casing:  Steel/PVC 

Ocher:  Protective  steel  casing  cemented  into  land  surface. 


T ime  Log : 


Drilling  : 
Installation: 


Started 


10/29/84  0930 


10/29/84  1430 


Completed 


10/29/84  1430 


Water  Level  Reading: 
Development  : 


8.73'  BLS  11/19/84  1400 


Well  Development: 

Method;  Equipment  Air  Mown  :  or  8  hour.-.,  lmmiH-d  at 

for  minimum  2  Inuirs  .md  uni  il  <-l 


w  JCUJOj  ASSOCIATES 

A  Cotntmt Vf  of  SctotKO  Applies  6on$.  Ine. 

9400  Waatpark  Orive.  McLean,  Virginia  22102 

Project:  Dover  AFB 


DRILLING  LOG 


Owner:  US  Air  Foret 


Location:  Downer, 
App.  :'Q  ft.  East 
Site  -‘--D-S 


Reference 

Po  inC :  Land  Surface 

Reference 

Point 

Elevac ion: 


Sice  Skecch 


Well  No.: 


Field  Book  No.:  ?  pp  1-? 

Log  By:  Ed  To  k  a  r  s  k  i 

Driller:  La  Ivin  Wallace*  (Del  mat 
Rig  Type:  Fa  i  1  ing  1 2  SO  Hydraul i 


Tocal  Rot  ary 

Depth  :  Dr  i  1  1  ed  to  6  3'  BLS _ 

We  11  to  hi) 1  BLS 

Date  Tire 

Drilling  Started:  10/2,9/84  09  30 

Drilling  Completed:  10/29/84  1600 


Water  Level: 


11/1.9/84  1400 


♦  fi  « 

I  jh  i 


LEGEND 

SI  =  Sample  Interval 
RE  =  Recovery 
SS  =  Split  Spoon 
C  =  Cut  ti  tips 


DESCRIPTION 


GRADATION 
Trace  =  1-12' 
Little  =  12-20? 
Some  =  20-30; 


0.0'  -  0.23'  Brown  sand  with  some  travel. 


0.23'-  0.42'  C.rav  siltv  cl.iv  with  trace  sand. 


Page  1  of 


ASSOCIATES 

A  Compctty  of  Soane*  AppMcaaon*.  Inc. 

3400  Weatparli  Dnva,  McLean.  Virginia  22102 


drilling  log 


m 


o  o  _  o  o 

®  o  o  ®  o  o 
o  o  o  n 

°  ° 

o  0  °  o  0  C 

“o  o°o  < 


MW-  21  cont. 


&  i 
1 1 

3 

1 

j 

5 

SI:  10.0'  -  12.0 

17 

0.0'  -  0.2' 

SS#2 

21 

1.2'  -  0.9' 

39 

33 

DESCRIPTION 


RE:  0.9' 


some  silt. 


SI:  15.  O'  -  17.0’  BT.R _ RE:  1,33' 

0-0  ~  0.2'  Gray  clay  with  some  pebbles  (heave) 

0.2'  -  1.331  Light  gray  medium  to  fine  sand  with  trace 
silt . 

*NOTE :  Oil  sheen  on  wash  water  while  cleaning  SS#3  from  IS' 

from  15'  to  17'  BLS . 


20.0'  -  22.0'  RE:  2.0' 

0.0'  -  0.1'  Gray  clay  with  pebbles. 

0.1'  -  2.0'  Light  gray  coarse  to  fine  sand  with  small  black 
angular  fragments.  (Less  than  2  cm  diameter). 


DRILLING  LOG 


<jDi  ASSOCIATES 

A  Company  of  Scion to  AppMcotion*.  Inc. 

8400  Waatparfc  Ortva.  McLean,  Virginia  22102 


i  J  J 


*| 
i  3 
1 1 


SS#7 

10 

12 

.  9 

10 

MW-  21  cont 


DESCRIPTION 


SI:  30.0'  -  32.0'  BLS  RE:  No  recovery 


No  recovery.  Cuttings  indicate  still  in  medium  sand. 


35.0' 

-  37.0' 

BLS 

RE  : 

1.0' 

o 

o 

1 

o 

Light  gray 

medium  to  fine  sand. 

0.5' 

-  1.0' 

Light  gray 

coarse  sand  with  angul 

ar  and  rounded 

fragments 

(diameter  less  than  2 

cm .  ) 

SI:  40.0'  -  42.0'  BLS  RE:  0.0' 


_ Allwash— -r>oorIvs  o  r  t  o  d  (  .  1  cm  to  I  c  mj_._ 

_ Pebbles  -  green,  black,  pink,  brown,  white 

No  recovery  -  cuttings  indicate  still  in  sand. _ 
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QJj  l£\u_0)  ASSOCIATES 

A  Company  ot  Scw««  AppAcaitona.  Ine. 

8400  Wtttparfc  Oriva.  McLain,  Virginia  22102 


DRILLING  LOG 


MW-  21  cont 
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^  djslisJri;  ASSOCIATES 

A  Company  of  Scianea  Appiicavons,  inc. 

8400  Westoar*  Drive,  McLean.  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 
Ovmer:  L~ .  S  .  Air  Force _  Well  No  •  MW-  22 


Drilling  Smnnary: 

local  Depth:  Drilled  m  fir 
Borehole  Diamecer(  s  :  8" 


•  r  1 4.  i  e  r  s  : Calvin  Wallace _ 

Calvin  Wallace  (Delnarva) 


— - - -  Rig  Type:  Failing  1250  Hydraulic  Rotjrv 

Elevation:  Lano  Surface: _  3it's.:  Drag  | 

Top  c  '  Casing: _ 20.19' _  Drilling  Fluid  Type:  Water  /  Ben  ton  i  te 

Supervisory  Geologise:  Ed  Tokarski  Amount  Use: 

-og  Book  No. 2 .  PP-  7-10  water  Level:  g  ?«'  nzio/o/..  i/.m 


Well  Design; 

Casing:  Material: _ 

')  It 

D  i  a.ne  ter: _ *• _ I D  * 

Length:  12' _ 

Filter:  Material:  4Q  Sand 
Setting: _ 8-60'  BLS 


_  Screen:  Material:  pvc _ 

ID  Diameter:  2" 

-  sl0C: _ tOjOj,..^/ in _ 

Setting:  10.  to  60'  MLS 

Seals:  Type:  Bentonite  Pellets 


Grout:  Type:  ^1  Portland  Cement  Setting:  5.8  -  8.0’  BLS 


Sett  mg : 
Ocher 


LS-5.8'  BLS 


Surface  Casing:  Steel/PVC 


Time  Log: 

Started 

Completed 

Drilling : 

10/30/84 

0800 

10/30/84 

1200 

Installation  : 

10/30/84 

1325 

10/30/84 

1430 

Water  Level  Reading: 

10'  BLS 

10/30/84 

1330 

Development  : 

Well  Development: 

Method,  Equipment  :  Air  Mown  Lir  8  hours,  d  ,u  P 

for  nininun  2  hour:;  .uni  until  ,  lu.ii 


ASSOCIATES  drilling  log 

A  Comoeny  oi  Sc/coca  AppMcstiotii  Inc. 

8400  Wtstsar*  Onv*.  McLean,  Virginia  22102 

MW-  2  2  con  t  . 


TrTo)^o} 


1 

•M 

i 

&  a 

w  .£ 

i  i 
1 1 

* 

■w 

I 

i 

3 

7 

1 

1 

j 

| 

DESCRIPTION 

1 

i 

i 

16 

SI: 

10.0'  - 

12.0'  BI.S 

RF.  7.0'  * 

* 

SSV2 

24 

0.0'  - 

0.55'  Light  gray  coarse  sand  with  pebbles. 

: 

27 

0. 55  1  - 

1.5'  Black  clay  with  some 

organic  matter;  some  1 

- 

■ 

35 

silt. 

i 

m 

1.5  - 

2.0'  Light  gray  clay. 

- 

- - 1 

1 

- 

j 

- 

! 

■ 

i 

- 

I 

1 

• 

16 

SI: 

15.0  - 

17.0'  BLS 

RE:  1.15'  I 

_ 

>^Vo< 

o  O<$o 

S  S  #  3 

24 

0.0'  - 

0.2'  Black  clay  with  trace 

“  ■■  1 

organic  matter.  [ 

- 

27 

0.2'  - 

1.15'  Light  gray  to  white,  medium  to  fine  sand. 

- 

35 

trace  gravel. 

- 

" 

- 

- 

— 

SI  : 

t 

O 

o 

CN 

22.0'  BLS 

RE:  1.15' 

- 

i  o  0  o  0 

O  o  o  < 

0.0'  - 

0.4'  Light  grav  to  white 

medium  sand. 

- 

v 

SSM 

0.4'  - 

1.15'  Light  gray  to  white 

medium  to  fine  sand. 

- 

BB 

— 

— 

• 

- 

. 

-- 

- 

S  r  : 

25.0'  - 

27.0’  BLS 

RE:  0.75' 

o  "o  o 

— 

0.0'  - 

0.75'  Light  grav  to  white 

fine  sand.  j 

• 

SS*5 

1  5 

j 

» 

L  7 

1 

Ol9i 


JMB 


ASSOCIATES 


A  Company  at  Scionco  AppAcoOons.  Inc. 

3400  Wattpar*  Qnva,  McLean,  Virginia  22102 


DRILLING  LOG 


I 

I 


o  n  t  . 


1 


A  Comp** y  of  Semite *  ApqPcationt.  in c 
3400  Waatpar*  Onvti.  McLaan,  Virginia  22102 


DRILLING  LOG 


MW-  22  cont. 


Paae  v  2 


ASSOCIATES 


A  Company  of  Scitoct  Apphctaons.  tnc. 

8400  Wastpark  Dnva.  McLean.  Virginia  22102 


DRILLING  LOG 


?  a  g  e _ :  r 


QD  cLLUJ  d;  associates 

A  Company  of  Scipnca  Applications,  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 


WELL  CONSTRUCTION  SUMMARY 


Project : 


Dover  AFB 


Owner:  U.S.  Air  Force 


Well  No 


Drilling  Summary: 

Total  Depth: _ 57'  BLS 

Borehole  Diameter(s):  f 


Drillers:  GarY  Truver 

Walton  Drilling 


Rig  Type:  CME-55  :  Auger _ 

Elevation:  Land  Surface:  19.44'  Bit(s):  Auger 

Top  of  Casing: _ 21.39' _  Drilling  Fluid  Type:  Water 

Supervisory  Geologist:  Andris  Lapins _  Amount  Use: _ 

Log  Book  No.  1  pp.  55-69  Water  Level.  10.5'  BLS  1/9/85 


Well  Design: 

Casing:  Material: 
Diameter:  9» 


Screen:  Material: 


ID  21/4" 0D  Diameter: 


Length:  12 _  Slot:  0.010;  5/lnch _ 

Filter:  Material :Formation/4Q  Sand  Setting:  10'-57'  BLS 

Setting:  19.5  ~57  BLS/8  -19.5  BLSSeals:  Type:  Bentonite _ 


Grout:  Type:#l  Portland  Cement/Ben Se 1 1  ing  :  6'-8'  BLS 

Setting:  2.5'-6'  BLS _  Surface  Casing:  Steel/PVC 

Other:  Protective  steel  casing  cemented  in  to  land  surface. 


Time  Log: 


Started 


Completed 


Drilling: 
Installation : 

Water  Level  Reading: 
Development  : 


10/29/84  1545  hrs 
10/30/84  1040  hrs 


10/30/84  1012  hrs 
10/30/84  1240  hrs 


1/9/85 


10.5'  BLS 


Well  Development: 

Method/Equipment : 


rnxiBlilNiP 


10  gpm  for  2  hours  and  until  clear 


mu  d:  associates 

A  Company  of  Scianca  Applications,  Inc 
8400  Westpark  Drive.  McLean,  Virginia  22102 


Project : 


Dover  AFB 


DRILLING  LOG 


Owner:  O' .  3 .  Air  Force  Well  No. 


MW- 2  3 


i  s 

u  *e 

i  I  ii 


Locat  ion : 


Site  D-4 


Reference 

Point :  Land  Surface 

Reference 

Point 

Elevation:  19.4'* 


Field  Book  No.:  1  p p 
Log  By:  Andris  Lapins 


IS -69 


Driller :  Gary  Tnrvcr  (Walton) 
Rig  Type:  CME-BB  /  Anger 


Total 
Depth : 


r>  7  1  BI.S 


Date  Time 


Site  Sketch 


Legend 

SI:  Sampling  Interval 

RE:  Recovery 

SS:  Snlit  Spoon 

C:  Cuttings 


DESCRIPTION 


Drilling  Started: 10/29/84  1343 
Drilling  Comp  1 e t ed :  1 0/ 30/84  1240 
U*!-*-  1  owe!  •  10.3'  BI.S  1/9/83 


Gradat  ion 
Trace  1-12% 
Little  12-20% 
Some  20-  30%, 


SI:  4-6 '  BI.S 


RE :  1.8’ 


1.8  -  Light  olive  grnv  C  ■>  V  6/2)  sill  ,  some  vorv  fine 


sand  and  <  lav;  brown  mot t  ling;  damp;  friable. 


SI  :  9-11'  BI.S 


RL:  1 . i 3 ' 


0.43'  -  Sat: 


me  is  . 1 1 i 


.  I '  -  f  t  .  i v  1  3 V  6 /  |  )  M  u< 


age  !  of  ’ 


MM 


ASSOCIATES 


A  Company  of  Seianca  Applications.  Inc. 

8400  Westpark  Orive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW- 2 3  cont . 


10 


15 


20 


Depth  (feet) 

f 

&  * 

j)  J 

1 1 

z 

w 

3 

j 

a 

DESCRIPTION 

• 

SS#2 

14 

trace  silt  and  clay  grading  to  yellowish  brown 

16 

( 10YR  5/6)  fine  sand  some  silt,  trace  clay;  wet. 

■ 

■ 

■ 

■ 

■ 

• 

SS#3 

SI:  14-16'  BLS  RE:  2.0' 

■ 

■  Yvv- 1?. 

2 

0.1'  -  Yellowish  brown  (106YR  7/6)  fine  to  medium  sand, 

■ 

2 

some  silt,  trace  clay;  loose;  wet. 

• 

3 

1.55'  -  Black  (7.5R  2.5/0)  clay,  trace  very  fine  sand  and 

• 

■■  v*:  ’  Y 

15 

silt;  trace  organic  matter;  firm;  medium  dense; 

damp . 

- 

0.35'  -  Gray  (5Y  6/1)  fine  sand,  trace  clay;  loose;  wet. 

- 

- 

. 

- 

SS#4 

SI:  19 ' -21 ’  BLS  RE:  1.0' 

- 

v  -.y 

5 

1.0'  -  Gray  ( 5Y  6/1)  medium  sand,  little  light  gravel. 

t  race 

• 

7 

clay;  loose;  wet. 

10 

11 

SS#5 

SI:  24-26'  BLS  RE:  1.5' 

'  '\L. 

5 

1.5'  -  Same  as  above 

\  -‘v, 

7 

25 


Page _ £of_2. 


DRILLING  LOG 


ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 

MV.'-.'  i  .>nt  . 


TfTOT^ 
glJJ  g\J  d: 


1 

■W 

3 

&  i 

*u  ^ 

«  3 
1 1 

z 

1 

8 

3 

DESCRIPTION 

ss#3 

7 

10 

SS#6 

SI:  29-31’  BLS  RE:  1.0’ 

4 

0.63’  -  White  to  light  gray  (5Y  8/1)  fine  sand,  some  silt, 

:  ;V:  ■' 

8 

loose,  wet. 

13 

0.35’  -  Light  gray  medium  to  coarse  sand,  some  gravel; 

16 

poorly  sorted;  loose;  wet. 

- 

- 

- 

SS#7 

SI:  34-36’  BLS  RE:  0.3’ 

- 

7 

0.3’  -  White  ( 3Y  8/1)  fine  sand,  trace  light  gravel; 

■ 

10 

loose ;  wet . 

14 

16 

SS#8 

SI:  39-41’  BLS  RE:  1.0’ 

b 

1.0’  -  Same  a s  above 

r> 

i 

1 

Page  '  ot  s 


OH  <LLiy  D ;  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW- 2 3  cont 


1  |  ft  | 

lit? 


SS#10 


SS#1 1 


SI:  44-46'  BLS  RE 


0.5'  -  Same  as  above 


0.8'  -  White  to  light  gray  (5Y  7/2)  sand  and 


some  clay;  few  rounded  pebbles;  poorly  sorted; 


loose;  wet. 


SI:  49-51'  BLS 

RE: 

0.7' 

0.4'  -  Pale  yellow  (5Y  8/4)  mediur 

n  sand  and  gravel,  trace 

silt;  poorly  sorted;  loose: 

;  wet . 

0.3'  -  Yellowish  brown  ( 10YR  5/8) 

fine  to  medium  sand,  some 

silt;  little  gravel,  few  large  pebbles; 

i  poorly  sorted 

SI:  54-56'  BLS  RE:  0.85/ _ 


0.2'  -  Brownish  yellow  ( 10YR  6/8)  medium  sand .  t  race  silt 


loose ;  wet. 


0.15'  -  Very  pale  brown  ( 10YR  8/4)  fine  sand;  loose;  wet. 


Page  4 _ of  5 


MM 


ASSOCIATES 


A  Company  of  Seianca  Applications.  Inc. 

8400  Wwtpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW- 2  3  emit . 


55 


60 


65 


1 

s , 

jw  3 

1 1 

AS 

X 

1 

8 

2 

DESCRIPTION 

SS#11 

30 

0.1'  “  Yellowish  brown  (  10VR  r>/) )  medium  sand  and  pravel  , 

some  silt  and  clav:  noorlv  sorted:  wot  . 

0.2'  -  Black  ( 2  ._5Y  _2/() )  very  fine  sand,  some  silt:  loose:  wet. 

Driller  reports  hitting  clav  laver  at  O  57'  BLS . 

ss  #12 

SI:  58-60'  BLS  RE:  1.8' 

4 

0.2'  -  Brownish  yellow  ( 10YR  6/8)  fine  sand,  trace  gravel 

lip 

5 

and  silt;  loose;  wot. 

lip 

8 

1.8'  -  Very  dark  grav  (  5Y  3/1)  silty  clay,  trace  very  fine 

8 

sand;  light  gray  very  fine  sand  and  silt  laminations; 

dense  ;  i  i rm. 

70 


QL!  JSu=lQj  associates 

A  Company  of  Science  Applications.  Inc. 

8400  Westpark  Drive.  McLean,  Virginia  22102 


Project : 


Dover  AFB 


Owner: 


WELL  CONSTRUCTION  SUMMARY 
U.S.  Air  Force _  Well  No. 


MW- 24 


Drilling  Sumnary: 

Total  Depch: _ 60'  BLS _  Drillers: 

Borehole  Diameter(s):  6" _ 

_  Rig  Type:_ 

Elevacion:  Land  Surface:  23.68'  Bit(s): 


_ Gary  Truver 

Walton  Drilling 
CME-55  :  Auger 
Auger 


Top  of  Casing: _ 25.61' _  Drilling  Fluid  Tvpe:  Water 

Supervisory  Geologise:  Andris  Lapins _  Amount  Use: _ 

Log  Book  No.  ^  pp.  70-84  Water  Level:  14.75'  BLS  10/31/84 

______  _____ 


Well  Design: 

Casing:  Material: _ PVC _  Screen:  Material:  PVC _ 

Diameter:  ?" _ ID  2  1/4"0D  Diameter: _ 2^ _ 

Length: _ T7^ _ _ _ Slot:  0.010;  5/ inch _ 

"  15 '  -60 '  BLS 


Filter:  Material :  Format  ion/4Q  Sand  Setting: _ 15'-60'  BLS 


Setting:  20.5-60'  BLS/ 12 . 5-20 . 5 ' BLS Sea  1  s :  Type:  Bentonite 
Grout:  Type:  #1  Portland  Cement /BenSet t ing :  1Q'-12.5'  BLS 

Setting: _ 2'-10'  BLS _  Surface  Casing:  Steel/PVC 

Other:  Protective  steel  casing  cemented  in  to  land  surface. 


Time  Log: 

Drilling: 

Instal lat ion  : 

Water  Level  Reading: 
Development  : 


Well  Development: 

Method/Equipment  : 


Started 

Completed 

10/30/84 

1420  h  r  s 

10/31/84  0837 

hrs 

10/31/84 

0919  hrs 

10/31/84  1150 

hrs 

14.75'  BLS 

10/31/84 

1/9/85  15.06' 

BLS 

— 

Air  blown  for  8  hours,  pumped  twice  at 
10  gpm  for  2  hours  and  until  clear 


laram 


QL)  DJ  ASSOCIATES 

A  Company  of  Science  Applications.  Inc. 

8400  Westpark  Drive.  McLean.  Virginia  22102 


Project : 


Dover  AFB 


DRILLING  LOG 


Owne r :  U.S.  A i  r  Fon 


Well  No. 


MW- 24 


Site  Sketcr. 


Loca  t i cn : 


Site  S-l 


Re  ference 

Point:  L.-.nd  Surface 


Reference 

Point 

Elevation: 


23.68' 


Field  book  No.  :  1  _ 

Loe  By: _ Andris  Lapins 


70-84 


Driller:  Garv  Truver  (Walton) 


Rig  Tvpe:  CME-55  Anger 
Total 


Dept  a : 


60'  BLS 


Date  Time 

Drilling  S t art ed : 1 0/ 3Q/84  1420hr 
Drilling  Comp  1 e t ed : 10/ 31/84  1150 
Water  Le ve 1 : 14 . 7 5  '  BLS  10/31/84 


15.06'  BLS  9/1/85 


6 


MSB  ASSOCIATES 

4  Company  of  Scionct  Applications.  Inc. 

3400  Westpark  Drive.  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  ;4  cont. 


10 


15 


20 


25 


s 

44 

8 

-44 

N-r 

jf 

&  | 

4J  .£ 

0)  J 

4^ 

z 

N-* 

DESCRIPTION 

-c 

1 

1 

!  i 

j” 

3 

ill 

SS#2 

9 

0.4'  -  Grayish  brown  (2.5Y  5/2)  clay,  some  silt  and  sand. 

9 

little  gravel,  few  rounded  auartz  pebbles. 

0-1'  -  Yellowish  red  (5YR  5/8)  clav.  some  silt  and  sand; 

little  gravel. 

0.1'  -  Black  ( 5YR  2.5/1)  sand,  silt,  and  clay. 

1.0'  -  Pale  yellow  (2.5Y  7/4)  fine  to  coarse  sand  and  gravel. 

few  rounded  pebbles;  poorly  sorted;  medium  dense;  damp. 

SS#3 

Sis  14-16'  BLS  RE;  1.8' 

- 

1 

1.8'  -  Light  gray  fine  sand,  some  silt,  little  gravel; 

■ 

4 

loose  to  medium  dense;  saturated. 

• 

4 

■ 

7 

- 

t 

f 

L 

l 

1 

SS#4 

SI:  19-21'  BLS  RE:  1.9' 

1 

Light  gray  (2.5Y  7/0)  fine  sand,  some  silt,  trace  clay; 

1 

saturated . 

- 

2 

■ 

-  t*.  7^  •.■> ; 

5 

Static  water  level  in  Auger  (3  15.7'  BLS. 

» 

! 

-| 

SS#5 

SI:  24-26'  BLS  RE:  1.4' 

2 

1.4'  -  White  to  light  gray  ( 5Y  8/2  —  7/2)  medium  to  coarse  sand. 

4 

some  gravel,  trace  silt;  loose;  saturated. 

Page  2  o 


(J7]  glTp^  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

3400  Westpark  Drive.  McLean.  Virginia  22102 


DRILLING  LOG 


MW- 24  cont . 


W 

Si 

Graphic  Lqg 

1  h 

w  ,£ 

-2  J 
!  * 

z 

jj 

33 

DESCRIPTION 

'  ’ 

t 

' 

SS#8 

5 

7 

SS#9 

SI:  44-46'  BLS  RE:  0.8' 

8 

0.6'  -  Pale  yellow  ( 5Y  7/4)  fine  sand,  trace  silt  and 

•i 

'••'r'/:*  O*  •• 
..••>* 

9 

gravel;  loose;  saturated. 

12 

0.2'  -  Brownish  yellow  medium  to  coarse  sand  and  gravel, 

12 

trace  sitl;  loose;  saturated. 

SS#10 

SI:  49-51'  BLS  RE:  0.7' 

7 

0.7'  -  Pale  yellow  fine  to  medium  sand,  trace  silt  and 

5 

gravel;  emerald  green  spots-mineral ;  loose; 

8 

saturated . 

14 

1 

1 

1 

. 

SS#  1  1 

.  1 

SI:  54-56  BLS  RE:  None  i 

7 

7 

Two  sample  attempts  -  no  recovery. 

7 

7 

- - - - —  | 

Drilling  continued  cautiously.  ' 

Page  o f 


DRILLING  LOG 


QD  iJXk  QJ  ASSOCIATES 

A  Company  of  Science  Applications.  Inc. 

WOO  Westpark  Drive.  McLean,  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 


Owner :  U.S.  Air  Force 


Well  No  -  MW'25 


Drilling  Summary: 

Total  Depth: _ 55J _ 

Borehole  Diameter(s):  6" 


Drillers:  Gary  Tri 


Walton  Corporation 


Rig  Type:  CME  Auger _ 

Elevation:  Land  Surface :  24 ■ 52 1  Bit(s):  Hollow  stem  auger 

Top  of  Casing: _ 26.82' _  Drilling  Fluid  Type:  None _ 

Supervisory  Geologist:  Richard  Eades  Amount  Use: 

Log  Book  No .  5  pp.  27-35  Water  Level: _ 18.7'  11/8/84 


Well  Design: 

Casing:  Material:  Schedule  40  PVC  Screen:  Material:  Schedule  40  PVC 

Diameter:  9" _ ID  2  3/8"OD  Diameter: _ V' _ 

Length  : _ 20J _  Slot:  0.010;  5  slots/inch _ 

Filter:  Material:  4Q  Sand _  Setting:  18'-55' _ 

Setting:  16'-19' _  Seals:  Type:  Bentonite _ 

Grout:  Type:3tl  Portland  Cement /BenSet  t  ing  :  9  '  - 1 1 ' 

Setting:  LS~9.0' _ _  Surface  Casing:  steel/PVC _ 

Other:  Formation  allowed  to  cave,  providing  na  ^ral  sand  pack  from 


T ime  Log : 


Drilling  : 
Installation  : 

Water  Level  Reading: 
Development  : 


Well  Development: 

Method/ Equipment : 


Started 


11/7/84 _ 1540  hrs 

11/8/ 84  1059  hrs 


Completed 


11/8/84  1050  hrs 
11/8/84  1130  hrs 
11/8/84  0820  hrs 


10  pgm  for  minimum  2  hours  and  until  clear. 


DRILLING  LOG 


Td^ 

QD  Ln\j  D.  ASSOCIATES 

A  Company  of  Science  Applications  Inc 

8400  Westpark  Drive.  McLean,  Virginia  22102 


Project : 


Dover  ATH 


Owner:  I' .  .  A  i  r  F.*r« 


Well  No. 


MW-  i  i 


Loc  atior 


ll.'l  /. ,1 1  d‘  m: 


Waste  Storage  Area 


Reference 

Point  :  L. .  'u!  Surface 

Reference 

Point 

E  levar.  i  on  : 


Site  Sketch 


field  Be  jk  N  : .  :  r>  pp  27-  35 

Log  Bv : _ Rick  Kades _ 

Driller:  Gary  Trnvcr _ 

P.iE  Type:  GME  Auger 

Total 

De  p :  n  : _ 3  3 1 _ 

Date  Time 

Drilling  S t a r t e d : 1 1 / 7 /84  1340hrs 
Dr l 1 1 : nc  Comp leted:lf/8/84  10 SO 
Ware-  Level:  18.7'  11/8/84  0820 


1  !  *| 

■£  S'  §■  -a 


Depend 

S I  :  Sampl i  ng  I nterva ' 
RE:  Recovery 

S S  :  Relit  Spoon 
G  :  (in  t  t  i  n  r  s 


DESCRIPTION 


Grad at  ion 
Trac  1-1 
Little  1 2-201 
Rone  20-  <0. 
Add  "V"  it;: 


c 

Medium  to  dark  brown  silt,  some  clav. 

Dark  yellowish  brown  clay. 


SI:  4-6  '  BI.S  RE:  2.0' 


0.7'  -  Orangish  brown  (10YR  6/8)  clay,  some  silt 


1.3'  -  Grayish  brown  (  10YR  3/2)  silt  ,  some  cl.iv. 


Orange  brown  to  gray  brown  ^ilt  and  clav  t  n  t  e  i  b.-ddi  d  . 


9-11'  BI.S 


'  -  Gray  (  1  0  YK  !  / .’  )  c 


ot  an g  i  sli  li  i'iiwti  •,  i  1  I  . 


QJJ  mu  D)  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


S  I  | 

4j  .a 

I  ii 


MW-  25  cont 


0.8'  -  Various  colored  (orange,  brown,  dark  gray, 


black)  coarse  sand. 


Brown  clay,  some  silt. 


SI:  14' 16'  BLS  RE :  1 . 5 ' 


0.3'  -  Brownish  gray  (10YR  5/2)  clay. 


.2'  -  Light  gray  (7.5YR  7/1)  coarse  to  medium  sand, 


some  quartz  pebbles  and  cobbles  up  to  1.0"  in 


diameter. 


Light  gray,  coarse  to  medium  sand. 


SI:  19-21'  BLS  RE:  1.9' 


1.9'  -  Light  gray  (5YR  7/1)  to  white,  coarse  to  fine 


sand,  some  pebbles,  wet. 


5 


DRILLING  LOG 


JJMB  ASSOCIATES 

A  Company  of  Scitnca  Applications.  Inc. 

3400  Westpark  Drive,  McLean.  Virginia  22102 

MW-  2  i  cont . 


8 

KM 

N-* 

Graphic  Lqg 

S;  | 

w  .Q 

V  J 

!  i 

Blow  Count  (N) 

DESCRIPTION 

1 

■ 

SS#5 

5 

- 

6 

■ 

• 

• 

c 

Light  gray,  fine  to  medium  sand. 

■ 

• 

■ 

SS#6 

SI:  29-31'  BLS 

RE:  1.5' 

- 

3 

1.5'  -  Light  gray  ( 5YR  7/1)  coarse  to 

fine  sand , 

• 

3 

trace  silt. 

■ 

4 

■ 

4 

- 

y 

L 

(■ 

t 

c 

Light  grav  sand. 

SS#7 

SL:  34-36'  BI.S 

RF. :  1.9' 

- 

l 

0.5'  -  l.ight  gray  (  5YR  7/1)  coarse  to 

med i um  sand .  j 

'/•'.ft  •  ’  » 

? 

1.4'  -  Tan  ( 10YR  5/6)  coarse  to  medium 

sand  . 

1 

2 

1 

1 

• 

2 

i  | 

1 

- 

1 

1 

l 

1 

-  i 

■ 

c 

."an,  coarse  to  line  sand. 

■ 

SSff  8 

SI:  39-41'  BLS 

Kh  :  1  .  .■  ' 

■ 

4 

1.7'  -  Light  ginvi'h  hr  own  (  I0YK  •  >  .'1 

i  ,'  i  J ;  1*  S.in.J  , 

--  .  H  * 

» 

some  medium  to  fine  sand,  sene 

pet  hies  . 

40 


Mi IS  ASSOCIATES 

A  Company  of  Scienca  Applications.  Inc. 

3400  Westpark  Drive,  McLean.  Virginia  22102 


DRILLING  LOG 


MW-  25  cont. 


40 


45 


DESCRIPTION 


I 

c 

Tan  to  vellowish  brown,  coarse  to  medium  sand,  trace 

silt,  trace  Debbies. 

SS#9 

Upon  lowering  split  spoon  sampler,  discovered  over  2.0'  of 

heave  in  augers.  Decided  sample  recovery  would  be  impossible. 

C 

Light  to  medium  brown,  fine  to  coarse  sand. 

C 

Light  brown,  fine  to  coarse  sand,  trace  pebbles. 

3 


&  I 
—  J 

!  i 


j  • 

cc 


SS#8 


L 

f* 

k 

i- 

i 

r* 

L 

50  -f 


t 

f 

-4- 

l 


SS#10 

10 

SI:  49-51'  BLS  RE:  0.5’ 

12 

0.5'  -  Tan  (10YR  6/2)  to  yellowish  brown  (10YR  5/8) 

15 

coarse  to  very  coarse  sand. 

15 

C 

Light  yellowish  brown  coarse  sand,  trace  verv  coarse 

sand,  some  fine  sand. 

— 

ss#i  i 


SI:  54-56'  BLS 


0.6'  -  Dark  vellowish  brown 


coarse  sand,  noted  t 


_ RE:  0.6' 

(IQYR  4/6)  coarse  to  very 
race  of  clay  on  bottom _ 


j 

i 


55  ' 


DRILLING  LOG 


QD  i£U-_ QJ  ASSOCIATES 

A  Company  of  Science  Applications.  Inc. 

3^0C  Westpark  Drive,  .McLean,  Virginia  22102 


Project:  Dover  AFB 


WELL  CONSTRUCTION  SUMMARY 


Owner :  l' ■  S  .  Air  Force 


Weil  No 


Drilling  Summary: 

Total  Depch: _ 6 3  '  _ 

Borehole  Diameter! s ) :  6" 


Drillers:  Gary  Truver 

Walton  Corporation 
Rig  Type:  CME  Auger 


Elevation:  Land  Surface:  22.21'  Bids;: 


Hollow  stem  auger 


Top  of  Casing:  24.21' _  Drilling  Fluid  Type:  None 

Supervisory  Geologist:  Richard  Eades  Amount  Use: 

Log  Book  No .  5 _  pp.  36-51  Water  Level:  13-5'  BLS  11/9/84 


Well  Design: 

Casing:  Material:  Schedule  40  PVC  Screen:  Material:  Schedule  40  PVC 

Diameter:  9" _ ID  2  3/8"OD  Diameter:  2" 

Length: _ 15 _  Slot:  0.010;  5  slots/inch _ 


Filter:  Material:  Sand 


Sett  ing : _ 13~63 _ 

Petting:  ll'-23' _  Seals:  Type:  Bentonite 

Grout:  Tvpe:ytl  Portland  Cement /BenSet t ine :  9  '  - 1 1 ' 

Setting: _ LS~9  •  0  ' _ Surface  Casing:  Steel/PVC 

Other:  Formation  allowed  to  cave,  providine  natural  sand  n; 

23.0  -  63.0' 


1 1 '  -  2  3  ’ 


Time  Log: 


Drilling : 
Installation : 

Water  Level  Reading: 
Development  : 


Started 


11/8/84  1330  hrs 

11/12/84  1100  hrs 


Completed 


11/12/84  1100  hrs 


11/12/84 

11/9/84 


1200  hrs 
0900  hrs 


Well  Development: 

Method.  Equipment  :  Air  hi  own  lor  8  hours,  mimo.-.l  .it 

minimum  hours  and  until  cliar. 


caj«LCvu  d:  associates 

A  Company  of  Science  Applications.  Inc 
8400  Westpark  Drive,  McLean.  Virginia  22102 


Project : 


Dover  AFB 


DRILLING  LOG 

Owner:  U.S.  Air  Force  Well  No.:  MW- 2  7 


Loc  a t i or :  Hazardous 
Waste  Storage  Area 
Site  S- i 


Reference 

Point:  Land  Surface 


Re  f  e  rence 
Point 

Elevat ion: 


Site  Sketch 


Field  Book  No. :  5  pc  36-51 

Log  By: _ Rick  Eades _ 

Driller:  ^ary  Truver _ 

Rig  Type:  CME  Auger _ 

Total 

Depth: _ b  1 ' _ 

Date  Time 

Drilling  Started:ll/8/84  1330hrs 
Drilling  Comp  1 e t e d :]  1 / 1 2/84  1100 
Water  Level:  13.5'  11/9/84  0900 


ami 

t 

u 

H 

CJ  J 

z 

X 

1 

f 

!i 

\ 

0Q 

Legend 

SI:  Sampling  Intcrva 

RE:  Recovery 

SS :  Sn  1  i t  Spoon 

C:  Cuttings 


DESCRIPTION 


C  r  a  d  a  t  i  o  n 
Trace  1-12 : 
Little  12-201 
None  20-30, 
Add  "Y"  30" 


i/MB  ASSOCIATES 

A  Company  of  Scianea  Applications.  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW-  2  7  con t  . 


*mA 

3 

'W 

3 

! 

|i 

Z 

w 

1 

DESCRIPTION 

1 

1 1 

a 

■ 

SS#2 

8 

SI:  8.5-10.5'  BLS  RE:  1.3' 

12 

0.3'  "  Orange  brown  (5YR  4/6)  coarse  sand. 

• 

22 

0.4'  -  Light  gray  (10YR  7/1)  fine  sand. 

• 

25 

0.5'  -  Light  grav  (10YR  7/1)  fine  sand. 

• 

0.3'  -  Light  yellow  brown  (10YR  5/8)  fine  to  medium  sand. 

■ 

c 

Light  yellowish  brown,  sand,  some  silt,  trace  clay. 

- 

SS#3 

SI:  13.5-15.5'  BLS  RE:  1.9' 

■ 

1 

1.9'  -  Light  gray  (10YR  7/1)  coarse  to  fine  sand,  some 

- 

2 

silt ,  wet . 

• 

;  V.; 

1 

• 

2 

■ 

■ 

C 

Light  gray,  fine  to  medium  sand. 

- 

• 

L 

L 

r 

t 

SS#4 

SI:  18.5-20.5'  BLS  RE:  1.6' 

1 

r 

L 

»•  .*  .»•  4  •  •  ■. 

5 

1.6'  -  Light  gray  (10YR  7/1)  coarse  to  medium  sand, 

- 

10 

some  pebbles. 

■ 

9 

11 

- 

- 

• 

c 

Light  gray  sand. 

• 

• 

SS#5 

SI:  23.5-25.5'  BLS  RE:  0.5' 

» 

10 

0.5'  -  Light  gray  (5Y  7/1)  coarse  to  medium  sand, 

» 

7 

some  pebbles,  trace  clay. 

10 

2  of  5 


Page 


QJJJ  CIU  O)  ASSOCIATES 

A  Company  of  Scianca  Applications,  Inc. 

8400  Westpark  Drive,  McLean,  Virginia  22102 


9  u  « 

-  |  J8 

5  t  & 


&  jl 

4 mi 

-2  3 
!  i 

Blow  Count  (N) 

SS#5 

8 

SI:  28.3-30.5'  BLS  RE:  0.8' 


0.8'  -  Yellowish  brown  ( 10YR  7/6)  coarse  to  medium 


sand,  some  pebbles. 


SI:  33.5-35.5'  BLS  RE:  1.3' 


1.3'  -  Yellowish  brown  ( 10YR  7/8)  coarse  to  fine 


sand,  trace  pebbles. 


SI:  38.5-40.5'  BLS  ,.E:  0.8' 


0.8'  -  Light  brown  (10YR  7  / 1> )  coar'--'  to  medium 


s„nd,  some  pebbles. 


d: associates 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Drive,  McLean,  Virginia  22102 


SI:  53.5-55.5'  BLS  RE:  0 .  6 ' 


0.6'  -  Yellowish  brown  (10YR  5/8)  coarse  sand  and 


cobb  Les . 


dJMB  ASSOCIATES 

A  Company  of  Scianca  Applications.  Inc. 

3400  Westpark  Orive,  McLean,  Virginia  22102 


DRILLING  LOG 


MW- 2/  cont. 


1 

•W 

Graphic  Log 

Sanple  type 

and  Nudier 

5 

j 

2 

DESCRIPTION 

• 

SS#10 

10 

■ 

■ 

c 

Yellowish  brown  coarse  to  medium  sand. 

■ 

c 

Gravel  layer,  approximately  1.0'  thick. 

■ 

SS#11 

SI:  58.5-60.5'  BLS  RE:  0.7' 

■ 

'’•Xv»:.yV | 

20 

0.7'  -  Yellowish  brown  (10YR  5/8)  coarse  to  very 

' 

17 

coarse  sand  and  cobbles. 

• 

25 

• 

27 

• 

■ 

- 

SS#12 

SI:  63.5-65.5'  BLS  RE:  1.6' 

>.  ■  .•  ' 

10 

0.2'  -  Dark  brown  interbedded  sand  and  clay. 

8 

1.0'  -  Yellowish  red  clay. 

10 

0.4'  -  Dark  gray  (5YR  4/1)  dense  clay,  silty, 

10 

finely  laminated. 

- 

_ 

_ 

70 


APPENDIX  E:  Field  Data 


TABLE  E-l 

FIELD  ANALYTICAL  DATA  FOR  GROUNDWATER  SAMPLES 


nitoring 

Date  of 

pH 

Conductivity 

Temperatur 

ocation 

Sample 

(Std.  Units) 

(uMhos/cm) 

(°C) 

Olj 

12/6/84 

4.5 

165 

28 

2/22/85 

4.68 

163 

19.5 

02j 

12/6/84 

6.3 

275 

16 

2/22/85 

5.98 

136 

14.5 

04j 

12/6/84 

5.2 

500 

15 

2/22/85 

4.76 

480 

12.5 

05j 

12/4/84 

4.6 

145 

14.7 

06j 

12/4/84 

3.8 

250 

14 

07j 

12/4/84 

5.0 

200 

14 

08  j 

12/4/84 

5.0 

380 

14 

09  j 

12/4/84 

4.35 

200 

15 

10 

11/29/84 

5.3 

125 

13 

2/21/85 

5.6 

162.5 

8.1 

11 

11/29/84 

5.7 

112 

13 

2/21/85 

5.76 

163 

9.0 

12 

11/29/84 

5.45 

80 

12 

2/21/85 

5.35 

132 

9.9 

13 

11/30/84 

6.21 

250 

13 

2/21/85 

6.02 

2600 

9.9 

14 

12/4/84 

4.8 

55 

12.8 

15 

12/4/84 

5.4 

450 

13 

16 

12/4/84 

4.6 

65 

12 

17 

12/4/84 

4.5 

145 

12.8 

18 

12/11/84 

5.3 

130 

14 

19 

12/11/84 

5.6 

120 

14 

20 

12/11/84 

5.9 

200 

14 

21 

11/30/84 

5.6 

148 

15 

2/21/85 

5.72 

146 

8.5 

22 

11/30/84 

5.51 

90 

15 

2/21/85 

5.4 

139 

9.8 

23 

11/30/84 

5.1 

155 

15 

2/21/85 

5.16 

175 

9.5 

24 

12/11/84 

6.4 

170 

15.7 

2/21/85 

5.84 

480 

11.9 

25 

12/11/84 

5.7 

100 

16.0 

2/21/85 

5 .66 

178 

12.0 

27 

12/11/84 

5.7 

125 

15.5 

2/21/85 

5.31 

169 

12.5 

101 

12/6/84 

4.8 

200 

14.6 

2/22/85 

4.93 

220 

12.1 

102 

12/6/84 

5.3 

400 

15 

2/22/85 

5.66 

470 

12.1 

103 

12/6/84 

5.7 

1300 

12.2 

2/22/85 

5.29 

260 

12.0 

p01 

12/11/84 

6.70 

250 

17.0 

p02 

12/11/84 

5.9 

160 

16.1 

p03 

12/11/84 

6.4 

200 

17.6 

p05 

12/6/84 

6.6 

250 

13.7 

p06 

12/6/84 

7.3 

400 

14 

p07 

12/6/84 

6.5 

700 

15 

p08 

12/6/84 

6.1 

130 

14 

TABLE  E-2 


FIELD  ANALYTICAL  DATA  FOR  SURFACE  WATER  SAMPLES 


Moni toring 
Location 

Date  of 
Sample 

pH 

(Std.  Units) 

Conductivi ty 
( uMhos / cm) 

Temperature 

(°C) 

SW1 

12/12/84 

8.25 

620 

11.1 

2/22/84 

7.58 

510 

8.2 

SW2 

12/12/84 

7.8 

720 

9.2 

SW3 

12/7/84 

6.4 

110 

4 

SW4 

12/7/84 

6.2 

150 

7.5 

SW5 

12/7/84 

6.7 

220 

3.8 

SW6 

12/7/84 

6.6 

155 

7 

SW7 

12/7/84 

6.4 

132 

4 

SW8 

12/7/84 

6.6 

120 

1.6 

SW9 

12/14/84 

6.9 

300 

12.9 

SW10 

12/14/84 

6.5 

185 

12.6 

SW11 

12/13/84 

6.7 

140 

8.9 

SW1 2 

12/13/84 

6.9 

135 

8.5 

SW1 3 

12/13/84 

6.8 

140 

9.6 

SW1 4 

12/13/84 

6.4 

80 
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APPENDIX  F 


Sampling  and  Analysis  Instructions 


SAMPLING  INSTRUCTIONS: 

Dover  AFB  Phase  II  Stage  1 
(Prepared  By  JRB  Laboratories) 

(Note:  For  samples  taken  in  duplicate,  double  number  of  containers) 

WATER 

1.  Oil  and  Grease:  Use  1-liter  glass  bottle.  Rinse  bottle  with 
approximately  50  ml  of  sample  and  discard,  fill  bottle  approximately 
90%  full  with  sample;  add  approximately  1-2  ml  of  HC1*  (1-2  squirts 
with  enclosed  pipet),  cap  and  invert  2-3  times;  place  on  ice. 

2.  TOC  (Total  organic  carbon):  Use  120  ml  amber  glass  bottles.  Add 
approximately  1  ml  H2S04**  (1  squirt  with  enclosed  pipet)  to  empty 
bottle,  add  sample  until  bottle  is  completely  filled  (no  head  space) 
cap  and  invert  bottle,  if  air  bubble  exist  reopen  and  add  more  sample. 
Store  on  ice.  Note:  Teflon  (shiny)  side  of  cap  septa  faces  sample 
and  white  dull  side  faces  up. 

3.  TOX  (Total  organic  halides):  120  ml  amber  glass  bottles.  Add  a  few 
drops  (5)  of  1M  sodium  sulfite  and  1  ml  ( 1  squirt)  of  HNO3***  to  the 
empty  bottle;  add  sample  until  bottle  is  completely  filled  (no  head 
space)  cap  and  invert  bottle;  if  air  bubble  exists,  reopen  and  add 
more  sample.  Store  on  ice.  Note:  Teflon  (shiny)  side  of  cap  septa 
faces  samples  and  white  dull  side  faces  up  (U.S.  EPA,  1982c). 

4.  Phenol :  Use  1  liter  amber  glass  bottle.  Rinse  bottle  with 
approximately  50  ml  of  sample  and  discard;  fill  bottle  greater  than 
3/4  full;  add  2  ml  (2  squirts)  of  H3PO4**** *****  and  approximately  1  gram 
of  cupric  sulfate  powder. 

Method  for  Cupric  Sulfate  Addition 

using  spatula,  add  cupric  sulfate  to  line  on  vial  (measuring  vessel) 

-  add  to  Phenol  sample  container 

*  Note:  do  not  breath  or  come  into  contact  with  cupric  sulfate. 

Cap  and  invert  bottle  2-3  time  to  mix,  store  on  ice. 

5.  Metals :  Use  1  liter  plastic  (LPE)  bottle.  Fill  bottle  approximately  3/4 
with  sample,  and  2  ml  (1  squirt)  of  HNO3.  Cap  and  invert  2-3  times;  store 
on  ice. 

*  HC1  =  Hydrochloric  Acid 

**  H2S04  Sulfuric  Acid 

***  HNO3  =  Nitric  Acid 

****  H3P04  -  Phosphoric  Acid 

*****  NaOH  =  Sodium  Hydroxide 


6.  Volatile  organics  (VOA) :  Use  4-40  ml  clear  (small)  jars  (VOA  vials)  with 
teflon  septa.  Add  sample  until  bottle  is  completely  filled  (no  head  space) 
Cap  and  invert  bottle;  if  air  bubble  exists,  reopen  and  add  more  sample. 
Store  on  ice.  Note:  Teflon  (shiny)  side  of  cap  septa  faces  sample. 

7.  Cyanide :  Use  1  liter  plastic  (LPE)  bottle.  Rinse  bottle  with  approximatel 
50  ml  of  sample  and  discard;  fill  bottle  greater  than  3/4  full  and  add  2  ml 
(2  squirts)  of  ION  NaOH*****  cap  and  invert  2-3  times;  place  on  ice. 

8.  Organics :  (includes  B/N/A,  Pesticide,  PCB):  Use  1  gallon  amber  bottles 
with  teflon  liners.  Rinse  bottle  with  approximately  50  ml  of  sample  and 
discard.  Fill  bottle  90%  full  with  sample  and  cap.  Store  on  ice. 

SEDIMENT/SOILS 

1.  TOX  (Total  organic  halides):  40  ml  clear  (small)  jars  (vials).  Fill  2 
vials  with  homogeneous  sediment  sample,  cap  and  store  on  ice.  Note: 

Teflon  (shiny)  side  down  toward  sample. 

2.  VOA  (Volatile  organics):  40  ml  clear  (small  jars  (VOA  vials)).  Fill  4 
vials  with  homogeneous  sediment  sample,  cap  and  store  on  ice.  Note: 

Teflon  (shiny)  side  faces  sample. 

3.  All  other  solid  parameters  are  collected  in  2-32  oz.  wide  mouth  jars. 

Fill  as  full  as  possible,  pour  off  any  excess  l^O. 

Chain  of  Custody: 

Every  sample  should  have  a  SAIC  label  attached  and  filled  out.  List  all 
samples  and  any  comments  on  enclosed  shipping  record  forms.  Keep  original 
(White)  copy  and  send  remaining  copies  with  samples.  Tape  ice  chest  shut 
and  initial  tape  seam. 
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HC1  = 

Hydrochloric  Acid 

** 

H2SO4  = 

Sulfuric  Acid 

*** 

HNO3  = 

Nitric  Acid 

**** 

H3PO4  = 

Phosphoric  Acid 

***** 

NaOH  = 

Sodium  Hydroxide 
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SAMPLE  SHIPPING  RECORD 


4A  Analy iicalTechnologiesylnc.  Chajn  of  Custody  Record 
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APPENDIX  H:  Analytical  Results 


QUALITY  CONTROL  SUMMARY 


Submitted  To:  Edward  Tokarski 

Project  Number:  2-895-06-182-56  Dover  Air  Force  Base 

Date  Samples  Received:  December  4,  1984  through  January  16, 

1985 

Date  Samples  Extracted:  Oil  and  Grease  samples  in  water  were 

extracted  within  24  hours  of  sample 
receipt. 

Samples  for  EP  Toxicity  and  Oil  and 
Grease,  both  in  soils  extracted  within 
2  weeks  of  sample  receipt. 

Date  Samples  Analyzed:  December  5,  1984  through  February  14,  1985 

Methodologies  Employed:  Purgable  Halocarbons  -  Water:  EPA 

Method  601;  Soil:  EPA  Method  SW  846 
Purgable  Aromatics  -  Water:  EPA 
Method  602;  Soil:  EPA  Method  846 
Oil  and  Grease  -  EPA  Method  413.2  -  Water 
Extracted  by  SW  846  analyzed  by 
413.2  in  soil 

Polychlorinated  Biphenols  -  Water: 

EPA  Method  608;  Soil:  EPA  Method 
SW  846 

Phenols  -  EPA  Method  420.1 
Cyanide  -  EPA  Method  412 
Total  Organic  Carbon  -  EPA  Method  415.1 
Total  Organic  Halogen  -  EPA  Method 
SW  846-9020 

EP  Toxicity  -  40  CFR  261.24 
Ignitabiiity  -  40  CFR  261.21 
Metals  -  8  As  -  EPA  Method  206.2 

Cd  -  EPA  Method  213.1/213.2 

Cr  -  EPA  Method  218.1/218.2 

Cu  -  EPA  Method  220.1/220.2 

Fe  -  EPA  Method  236.1/236.2 

Pb  -  EPA  Method  239.1/239.2 

Hg  -  EPA  Method  245.1/245.5 

Ni  -  EPA  Method  249.1/249.2 

Ag  -  EPA  Method  272.1/272.2 

Zn  -  EPA  Method  289.1/289.2 


Sample  Quality  Control: 


See  attached  table  and  narrative 


APPENDIX  H 


The  Sample  Quality  Control  Report  Table  shows  the  values  obtained  from 
quality  control  procedures  which  are  described  as  follows: 


For  PCBs 

Because  variability  is  high  between  spike  recoveries  for  PCB  samples, 
one  sample  is  not  considered  representative  of  the  set.  Therefore, 
for  all  PCB  samples  (media  and  QA  samples),  independent  QC  was  per¬ 
formed  with  the  PCB  recoveries  shown  in  Attachment  A  to  the  table. 


For  Metals 

Random  samples  were  selected  from  which  three  replicates,  or  a?'quots, 
of  each  sample  were  analyzed.  Analytical  results  of  the  aliquots, 
shown  under  the  heading  "Replicates"  in  the  table,  demonstrate 
generally  low  variance  between  aliquot  concentrations  which  are 
reported  in  ug/1.  Since  the  analyses  for  metals  are  nondes t rue t i ve , 
the  "Spike  Value"  used  was  the  average  of  the  three  replicate 
concentrations.  To  the  spike  value  samples,  high  and  low  spike 
concentrations  of  each  metal  were  added.  Percent  recoveries  were  very 
good,  indicating  good  quality  control.  The  high  and  low  spike  levels 
used  allowed  for  bracketing  of  the  detection  limits,  or  demonstration 
of  a  good  operating  range  for  the  instrument. 


For  TOC,  TOX,  Cyanide,  and  Phenol 

The  same  methodology  described  for  metals  above  was  applied.  However, 
only  two  replicates  or  aliquots  were  analyzed,  and  because  some  of 
these  tests  ire  destructive,  the  "Spike  Value"  used  to  determine 
recoveries  was  from  another  randomly  selected  sample.  The  spike 
levels  added  to  the  samples  again  were  selected  to  demonstrate  good 
operation  of  equipment  at  or  above  detection  limits.  All  values  are 
expressed  in  mg/1.  The  percent  recoveries  are  very  good  for  all 
analytes  except  TOX,  indicating  good  quality  control.  The  low  spike 
recoveries  for  TOX  are  not  uncommon  in  laboratory  analyses. 


For  Oil  and  Grease 

No  methodology  for  spike  recovery  quality  control  is  considered 
accurate  for  this  parameter.  Instead  standard  (linear  regression) 
cutves  were  developed,  as  shown  in  Attachment  B  to  the  table,  to 
which  sampLe  analyses  could  lie  compared.  The  standard  curves  for  the 
IR  spectra  are  plotted  with  absoi hence  on  the  y  axis  and  concentra¬ 
tions  in  ppm  on  the  x  axis,  and  t  he  conflation  cot- 1  fir  ients  demon 
strate  the  validity  of  the  curves .  Also  shown  in  Attachment  B  aie  t lie- 
infrared  spectrophotometry  results  lot  concentrations  in  100  and  10  mm 
cells . 
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QUALITY  CONTROL  REPORT  1 
DOVER  AFB 


Parameter 

Replicate 

Blank 

Spike  Value 

Spike  Level 

Recovery  % 

PCBs 

21/26-Percent  Recoveries 

0 

see 

attachment  A 

20-79%-Water 

32-73%-Soil 

Ag 

<0.050/<0.050/ <0.050 

0 

As 

<2.50/ <2.50/ <2.50 

0 

<2.50 

7.44 

27.9 

low 

high 

149-low 

112-high 

Cd 

<0.050/ <0.050/ <0.050 

0 

<0.050 

5.12 

25.0 

low 

high 

102-low 

100-high 

Cr 

<0.020/ <0.020/ <0.020 

0 

<0.020 

25.1 

high 

115  low 

101  high 

Cu 

1.69/1.61/1.91 

0 

1.74 

5.71 

26.6 

low 

high 

114  low 

106  high 

Fe 

-7.4/36.5 

0 

32.0 

33.8  high 

135  high 

Hg 

9.75/2.88/9.50 

0 

7.38 

17.02 

25.41 

low 

high 

113  low 

102  high 

Ni 

<2.00/ <2.00/ <2.00 

0 

<2.00 

4.49 

26.1 

low 

high 

90  low 

104  high 

Pb 

7.09/5.12/7.39 

0 

6.53 

4.60 

27.9 

low 

high 

92  low 

112  high 

Zn 

1.50/1.66/2.30 

0 

1.82 

3.84 

24.1 

low 

high 

77  low 

97  high 

VOCs 

0 

see 

attached 

91-140 

Oil  & 

insufficient  sample 

0 

linear  regression  see 

attachment  B 

Grease  to  conduct  replicates 


QUALITY  CONTROL  REPORT  2 


DOVER  AFB 


Percent  Method 

Parameter _ Replicate _ Difference  Spike  Value  Spike  Level  Recovery  % 


CN 

0.006/0.009 

40 

0.056 

0.050 

112 

0.053/0.055 

4 

0.053 

0.050 

106 

0.056/0.060 

7 

0.053 

0.050 

106 

<0.005/ <0.005 

0 

0.056 

0.050 

112 

<0.005/ <0.005 

0 

<0.005/<0.005 

0 

Phenol 

0.050/0.049 

2 

0.050 

0.050 

100 

0.052/0.053 

2 

0.052 

0.050 

104 

0.053/0.066 

22 

0.066 

0.050 

100 

0.050/0.050 

0 

0.050 

0.050 

100 

0.049/0.048 

2 

0.049 

0.050 

98 

9.4/9. 3 

1 

9.4 

6.2 

100 

TOC 

24/23 

4 

26 

10 

100 

20/20 

0 

23 

10 

110 

6. 2/6. 8 

9 

15 

10 

103 

3. 0/2. 9 

3 

29/31 

7 

1.3/1. 4 

4 

0.4/0. 4 

0 

0.3/0. 3 

0 

0.3/0. 4 

3 

1.3/1. 6 

21 

4. 4/4. 7 

7 

1.6/1. 5 

6 

TOX 

0.025/0.025 

0 

0.048 

0.050 

44 

0.075/0.073 

3 

0.33/0.37 

11 
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ATTACHMENT  A 


PCB  Recove; 

ries 

MW 

024 

417. 

SL 

13 

MW 

025 

437. 

SL 

14 

MW 

027 

217. 

SL 

14- 

MW 

027 

Rep. 

267. 

SL 

15 

QA 

12 

797. 

SL 

16 

QA 

13 

817, 

QA 

14 

207. 

Method 

Blank 

797. 

4000  3000 


WA  Vf  I  I  Mr  ,T||  IN  S' 


ENVIRONMENTAL  RESEARCH  GROUP  INC.  CT2- 

117  N.  First  Ann  Arbor,  Michigan  481C4  (313)662-3104 


CLIENT:  JRB  Associates  Page  1  of  I 

PROJECT  NO:  A2776 
SAMPLE  ID:  125539 

QUALITY  CONTROL  REPORT 
DUPLICATE  ANALYSIS 


SAMPLE  IDENTIFICATION 

Aliquot  1 

Aliquot  2 

Relative 

Percentage 

Difference 

Benzene 

12.0 

11.0 

8.7% 

Vinyl  chloride 

9.0 

7.0 

25.0% 

1 , 2-Dichloroethane 

62.0 

68.0 

9.2% 

trans-1 , 2-Dichloroethene 

220.0 

220.0 

0.0% 

Tetrachloroethene 

6.3 

6.3 

0.0% 

Toluene 

3.1 

3.3 

6.3% 

Tr ichloroethene 

18.0 

18.0 

0.0% 

All  other  compounds  reported  as  ND  in  the  initial  analysis  were 
also  ND  in  the  duplicate  analysis. 


This  QC  Report  also  covers  the  following  sample  numbers:  125537-125546 

125599 


Ann  Arbor 


( 'hit  a  k’o 


(  Irviltintl 


Sun  I  runt  r*t  t 


Mmnt  tii<oli\  Si  Paul 


CLIENT:  JRB  Associates  Page  1  of  1 

PROJECT  NO:  A2776 
SAMPLE  ID:  125608 


QUALITY  CONTROL  REPORT 
DUPLICATE  ANALYSIS 


1 


SAMPLE  IDENTIFICATION 


Aliquot  1  Aliquot  2 


Relative 

Percentage 

Difference 


Chloroform 

20.0 

20.0 

0, 

.0% 

1 , 2-Dichloroethane 

25.0 

25.0 

0, 

.0% 

Tetrachloroethene 

0.2 

0.2 

0. 

.0% 

Toluene 

0.76 

1.6 

71. 

.2% 

All  other  compounds  reported  as  ND  in  the  initial  analysis  were 
also  ND  in  the  duplicate  analysis. 


This  QC  Report  also  covers  the  following  sample  numbers:  125600-125610 


Ann  Arbor 


Chicago 


Cleveland 


San  Cram  iso 


Minneapolis  - Sr .  Paul 


CLIENT:  JRB  Associates  Page  1  of  1 

PROJECT  NO:  A2776 
SAMPLE  NO:  125599 


QUALITY  CONTROL  REPORT 
MATRIX  SPIKE  ANALYSIS 


Compound  Name 

SAMPLE 

RESULT 

SPIKED 

SAMPLE 

RESULT 

SPIKE 

ADDED 

PERCENTAGE 

RECOVERY 

trans-1 , 2-Dichloroethene 

20.0 

54.2 

28.0 

122% 

1 , 2-Dichloroethane 

0.58 

29.2 

22.0 

130% 

1,1, 1-Tr ichloroethane 

0.0 

20.2 

20.0 

101% 

1 , 1-Dichloroethene 

45.0 

69.4 

20.0 

122% 

Trichloroethene 

170.0 

200.2 

21.6 

140% 

Benzene 

0.0 

20.1 

20.8 

97% 

Toluene 

0.0 

19.6 

21.0 

93% 

Ethylbenzene 

0.0 

21.2 

22.2 

95% 

This  QC  report  also  covers  the  following  sample  numbers: 
Units  of  Concentration  =  ug/1 


125537-125449  & 
125599 


Ann  Arhur 


Chicni’o 


(  Icvchiinl 


Sail  /  ram  1st  n 


\hnin  n/mlis  Si  Paul 


CLIENT:  JRB  Associates  Page  1  of  1 

PROJECT  NO:  A2776 
SAMPLE  NO:  125608 


QUALITY  CONTROL  REPORT 
MATRIX  SPIKE  ANALYSIS 


Compound  Name 

SAMPLE 

RESULT 

SPIKED 

SAMPLE 

RESULT 

SPIKE 

ADDED 

PERCENTAGE 

RECOVERY 

trans-1 , 2-Dichloroethene 

0.0 

32.5 

28.0 

116% 

1 , 2-Dichloroethane 

0.0 

24.0 

22.0 

109% 

1 , 1 , 1-Tr ichloroethane 

0.0 

20.2 

20.0 

101% 

1 , 1-Oichloroethene 

0.0 

21.3 

20.0 

107% 

Trichloroethene 

0.0 

23.3 

21.6 

108% 

Benzene 

0.0 

19.0 

20.8 

91% 

Toluene 

0.76 

21.4 

21.0 

98% 

Ethylbenzene 

0.0 

22.0 

22.2 

99% 

This  QC  report  also  covers  the  following  sample  numbers:  125600-125610 
Units  of  Concentration  =  ug/1 


Ann  Arbor 


Chicago 


Cleveland 


San  Pram  ism 


Minneapolis  -St  Paid 
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OIL  & 


SAMPLE 

LOCATION 

GREASE 

mg/1 

CYANIDE 
mg /I 

PHENOLS 

mg/1 

TOX 

mg/1 

TOC 

mg/1 

PCB 

ug/l 

POC 
mg  /  1 

MW  010 

0.44 

<0.005 

<0.005 

0.045 

8.9 

3.0 

MW  01  1 

0.45 

0.007 

0.08 

4.5 

1  .3 

MW  012 

<0.10 

<0.005 

<0.005 

0.016 

2.3 

0.9 

MW  013 

1.30 

0.008 

0.01 1 

0.093 

*>4.0 

10. 

MW  021 

<0.  10 

0.009 

<0.005 

0.065 

2.8 

1.7 

MW  022 

0.13 

0.006 

<0.005 

0.10 

2.4 

1  .0 

MW  023 

0.12 

<0.005 

<0.005 

<0.010 

5.4 

1  7 

QA1 

0.  1 1 

<0.005 

<0.005 

75. 

2.5 

1.5 

QA2 

0.19 

<0.005 

<0.005 

0.068 

20.0 

1.5 

QA3 

<0.10 

0.0Q7 

<0.005 

<0.010 

2.9 

1.3 

QA4 

0.28 

<0.005 

<0.005 

0.064 

4.7 

1.4 

QA5 

<0.10 

<0.005 

<0.005 

0.035 

6.8 

1  .4 

MW  003 

<0.10 

0.009 

<0.005 

0.12 

23.0 

0.7 

MW  006 

<0.  10 

<0.005 

<0.005 

0.07  5 

2.8 

0.6 

MW  007 

<0.  10 

<0.005 

<0.005 

0.073 

6.6 

0.8 

MW  008 

0.26 

<0.005 

<0.005 

0.095 

5.3 

1 .  1 

MW  009 

<0.10 

<0.005 

<0.005 

0.065 

2.7 

0.4 

MW  014 

<0. 10 

0.045 

16.0 

<0.1 

MW  015 

<0.10 

0.073 

3.4 

0.5 

MW  016 

<0.  10 

0.045 

1.6 

0.3 

MW  017 

<0.  10 

0.073 

2.6 

0.5 

QA6 

<0.  10 

<0.005 

<0.005 

0.068 

1  .8 

0.4 

QA7 

<0.  10 

<0.005 

<0.005 

0.075 

5.5 

Oo 

MW  POO  5 

<0.10 

5.0 

1  .0 

MW  P006 

<0.  10 

3.3 

1  .5 

MW  POO 7 

2.02 

20. 

14. 

MW  P008 

1.42 

1  1  . 

7.2 

1 sue 


I —  Science  Applications  International  Corporation 


OIL  & 


SAMPLE 

LOCATION 

GREASE 

mg/l 

CYANIDE 

mg/l 

PHENOLS 

mg/l 

T0X 

mg/l 

TOC 

mg/l 

PCB 
ug./ 1 

MW  001 

<0.  10 

<0.005 

<0.005 

0.33 

3.0 

MW  002 

<0.10 

<0.005 

<0.005 

0.26 

3.7 

MW  004 

<0.  10 

<0.005 

<0.005 

0.26 

2.5 

MW  101 

<0.10 

<0.005 

<0.005 

0.32 

3.4 

MW  102 

<0.10 

<0.005 

0.016 

0.46 

11. 

MW  103 

0.82 

<0.005 

6.3 

7.5 

74. 

QA8 

<0.  10 

<0.005 

<0.005 

0.33 

2.4 

QA9 

<0.  10 

<0.005 

<0.005 

0.23 

1.2 

QA10 

<0.  10 

<0.005 

<0.005 

0.23 

1 .8 

MW  018 

0.14 

0.12 

1.6 

MW  019 

0.  11 

0.13 

1.3 

MW  020 

<0.10 

0.12 

8.9 

MW  024 

0.1 1 

0.006 

<0.005 

0.10 

3.0 

ND 

MW  025 

<0.10 

<0.005 

<0.005 

1.0 

1.9 

ND 

MW  027 

<0.10 

0.006 

<0.005 

1.4 

3.8 

ND 

MW  P001 

0,12 

2.1 

MW  P00 2 

0.43* 

4.9 

MW  P00 3 

0.24 

32. 

QA 1  2 

<0.10 

0.006 

<0.005 

0.  10 

0.4 

ND 

QA1  3 

<0.10 

0.010 

0.006 

0.10 

0.7 

ND 

QA1 4 

0.49 

0.006 

<0.005 

8.2 

4.7 

ND 

‘approximately  10%  of  sample  lost  in  analysis 
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SAMPLE 

LOCATION 


OIL  & 
GREASE 
mg/  I 


CYANIDE 

mg/I 


PHENOLS 
mg/ 1 


SWOO I 

92.9 

0.010  34.  1.2 

0.013  0.026  1.2 

SW002 

26.1 

SWOO  3 

0.25 

<0.005  <0.005  2.6 

SW004 

0.  18 

<0.005  <0.005  0.11 

SWOO  5 

0.25 

<0.005  <0.005  0.06 

SW006 

<0.10 

<0.005  <0.005  0.09 

SWOO? 

<0.  10 

<0.005  <0.005  0.06 

SW008 

0.16 

<0.005  <0.005  0.09 

QA11 

<0.1 

<0.005  <0.005  0.08 

SW009 

<0.10 

0.094 

SWOiO 

<0.  10 

0.066 

SWOl  1 

<0.10 

SWO  1 2 

0.21 

SWO 1  3 

<0.10 

SWO  14 

<0.10 

SWOO 1 B 

1.25 

0.013  44. 

SWOO 2 B 

2.69 

0.010  3.1 

SWOl IB 

0.34 

SW012B 

<0. 10 

SWOl 3B 

0.21 

SW014B 

<0.  10 

SWO  16 

<0.10 

QA 18 

<0.10 

0.066 

QA19 

<0.10 

0.094 

QA  1  5 

2.30 

<0.005  <0.005  1.0 

QA1 6 

17.0  0.013  0.056  1.5 

0052-ND-0 1 6 

<0.  10 
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OIL  & 


SAMPLE 

LOCATION 

GREASE 
mg /kg 

CYANIDE 
mg /kg 

PHENOLS 
mg /kg 

T0X 
mg /kg 

TOC 

(%) 

PCB 

ug/kg 

SD009 

119 

2.1 

0.3% 

SD0010 

1 14 

3.1 

1.8% 

SD001 L 

232 

0.89 

2.3% 

SD0012 

<3.0 

0.59 

1.3% 

SD003 

73.7 

0.2 

0.3 

0.15 

0.3% 

SD004 

390 

0.7 

<0.  1 

<0.  1 

0.9% 

SD005 

328 

0.2 

<0.1 

0.31 

0.1% 

SO  00  6 

2,770 

0.8 

0.  1 

0.20 

2.2% 

SD-1 

7,040 

0.2 

3.2 

16. 

3.2% 

SD-2 

1 ,070 

0.2 

0. 1 

0.12 

1.2% 

QA1 7 

1,240 

0.2 

<0.1 

0.  18 

<0.01% 

SD007 

136 

0.1 

<0.  1 

0.27 

<0.1% 

SD008 

1,430 

l.l 

0.5 

1.8 

4.4% 

SD 1  7 

3.53 

0.2% 

S0019 

65.1 

0.9% 

SL 1  3 

71.3 

0.3 

<0.1 

2.9 

0.3% 

240-1260 

SL 1 4 

629 

0.4 

<0.1 

1.8 

1.1% 

ND 

SL  1 5 

291 

0.4 

0.9 

1 . 1 

1  .4% 

ND 

SL16 

23.7 

0.1 

0.8 

0.26 

0.3% 

ND 

QA20 

63.9 

0.96 

4.1% 

SD020 

78.0 

l.l 

2.3% 

SD02  l 

46.4 

0.98 

4.8% 

SD022 

71.4 

0.97 

2.4% 

SD023 

65.4 

0.63 

4.2% 

SD024 

53.4 

0.89 

3.4  % 

'JD025 

7.56 

0.65 

4.6% 

SD026 

17.3 

0.53 

1.3% 

10027 

12.4 

0.24 

1.5% 

DR-1  EP  Toxicity  -  samples  passed 
Ignltablllty  -  not  flammable 
Note:  All  soil  samples  reported  on  dry  basis 
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SAMPLE 

LOCATION 

•V 

( u* '  l ) 

AS 

( u* 1 1 3 

■'1 

(  UJ$  !  L  3 

Cr 

(  ut?  /  1  ) 

QA-8 

0.050 

<25.0 

3.  3*a 

<0 . 200 

QA-4 

<0.350 

<23.  3 

<0.050 

<3.200 

QA-10 

a)  . 050 

<25.0 

9.  18b 

9.8  1 

oP-Si  )i83 

0.099 

*  2  5.0 

3.5  3b 

89.4 

SW00  3 

<0.050 

<2  5.0 

0 .  68  5 

0.415 

SW00  5 

0.  151 

<25.0 

■>  ^7 

1  .92 

SW006 

<0.050 

5  25.0 

l .  18 

0.809 

swot)  ’ 

<0.050 

<25.0 

1.24 

3 . 940 

swoos 

■3.090 

<25.0 

2.  35 

2.45 

,u-:i 

C1..J50 

<25.  9 

3.205 

0.  321 

MW-013 

<0.050 

<25.9 

3.578 

2’ . 2 

MW-019 

<0.050 

<25.3 

3.79  3 

1 .  -4 1  > 

MW-020 

<0.050 

<25.0 

2.83 

3. '7 

MW-024 

)5 1 

<25.0 

1.24 

99.1 

MW-025 

3.085 

<25.0 

1.01 

234. 

MW-02  7 

0 . 1  20 

<25.0 

1 .  >  1 n 

^6.3 

QA-12 

<0. 350 

<25.0 

9.207 

<0 . 200 

QA- 1  3 

3.50 

<25.0 

<0. 350 

<0.20'9 

QA-  1  4 

3.  Ul 

<25.0 

1.631 

61.3 

SW-00 l 

1.19 

<25.3 

!  39. 

249  5. 

SW-0'12 

o .  799 

<25.0 

121. 

’83. 

QA- 1  5 

<0.050 

<25.0 

<0.050 

9.490 

QA- 1  b 

0.931 

<25.0 

129. 

7  7  5  . 

SW-0 1 I 

<0.050 

<25.0 

0.540 

2.11 

SW-0 l 2 

<(3.050 

<25.0 

0.9  20 

1.56 

SW-0 1 3 

<0.050 

<25.0 

l  .83 

2.75 

sw-ou 

<0.050 

<25. '3 

3.4  34 

3.73 

QA-  18 

<0.050 

<25.0 

■9.555 

0.476 

QA- 1 9 

0.05b 

325.0 

•3 .  388 

1.717 

SW-9 

0.393 

<25.1 

3.  310 

l  .87 

MU-0 10 

0.050 

<25.0 

1.229 

40 . 6 

MW-  )  l  l 

3.  3  50 

<25.3 

1 . 340 

17.0 

MU-012 

9.050 

<25.0 

9. .391 

17.3 

MU-il 3 

<0.050 

<25.3 

0.210 

2  7.5 

MU-021 

0.050 

<2  5.0 

0.458 

26.9 

MU-022 

<0.050 

<25.0 

0.  Ib6 

t  l  .4 

MU-  )2 3 

).  149 

2  5 . 0 

364 

64.1 

3A-1 

<9..)5o 

<25.0 

<0.050 

9.  <304 

QA-2 

'■>.050 

(25.0 

1. 1 19 

17.3 

QA-  3 

WO  50 

<23.0 

<0.050 

9.020 

3  A- 4 

<0.050 

<25.0 

o.Obb 

0. 720 

OA-5 

'*0.  >50 

<25.0 

9.119 

.'.371 

MU-.I05 

9.0b) 

<25.0 

9.402 

7 .  on 

MW-  306 

<9.0  50 

<25.0 

'.228 

31.9 

Mu-oo r 

O.  3  50 

<25.0 

0.  3h5 

5.34 

MW-0Q8 

'•'.050 

<25.0 

0.097 

1  .92 

MU-  3 O' 9 

‘  .099 

<25.0 

0.  502 

84.2 

MW  -'ll-* 

<'9.050 

<25.0 

0.411 

12.7 

MW-015 

'  ,  3  50 

25.0 

0.269 

3 .  n8 

MW-  '  1  n 

'0.050 

<25.0 

0.113 

2.1 

MW-  9  1  7 

<3.050 

<25.0 

9.129 

3.  33 

M’6 

<0.030 

<25.0 

■».  Ob  3 

'.6  20 

OA-  7 

•  >.050 

<25.0 

*9.  >90 

>.58b 

MW-OOl 

:  >..350 

<23.0 

-.113 

13.4 

MU-  >02 

' 1 .'  ;b6 

<25.0 

'•.nib 

119. 

MU-oOi 

'•■'.0  50 

<25.3 

9. -*52 

W.  1 

MW- 101 

.Ob  4 

<2  5.0 

9.  )8b 

63.  * 

MU- l 02 

!  '“'8 

<25 .0 

■9 . 5  30 

7 1 .  2 

MW- 103 

0.  )4 

•25.0 

''.861 

-*55. 

TRACK  MKTAI.S  I N  SOILS  COI.I.KCTKI)  FROM  DOVKR  AFR  (NOV.,  OKC.  ' RA  ) 
(V.ilues  In  u  r/r  dry  wi'lRht  unless  otherwlso  not  pH) 
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f 


Laucks 

Testing  Laboratories,  Inc. 

940  South  Harney  Street.  Seattle.  Washington  98108  ('■206)767-5060 

Chemistry  Microbiology  and  Technical  Services 


Certificate 


cuent  Science  Appl  ications  International  Corporation  laboratoryno  87664 

476  Prospect  Street 

La  Jolla,  CA  92038  0ATE  Jan.  21,  1985 

ATTN:  Dana  Errett 

PO  ?  11 -850423-38 

REPORT  ON  WATER 


SAMPLE 

IDENTIFICATION 


TESTS  PERFORMED 
AND  RESULTS 


Submitted  12/05/85  and  identified  as  shown: 


1) 

85-4290 

5-1 

11/28/84 

2) 

85-4291 

5-2 

11/28/84 

3) 

85-4292 

5-2R 

11/28/84 

4) 

85-4293 

5-3 

11/28/84 

5) 

85-4294 

5-4 

11/28/84 

6) 

85-4295 

Field  Blank 

11/28/84 

7) 

85-4296 

Boi ler  Wash 

11/28/84 

8) 

85-4311 

5-1 

11/28/84 

9) 

85-4312 

5-2 

11/28/84 

10) 

85-4313 

5  -  2  R 

11/28/84 

ID 

85-4314 

5-3 

11/28/84 

12) 

85-4315 

5-4 

11/28/84 

13) 

85-4316 

Field  B1 ank 

11/28/84 

14) 

85-4317 

Boiler  Wash 

11/28/84 

15) 

85-4325 

5-1 

11/28/84 

16) 

85-4326 

5-2 

11/28/84 

17) 

85-4327 

5  -2R 

11/28/84 

18) 

85-4328 

5-3 

11/28/84 

19) 

85-4329 

5-4 

11/28/84 

20) 

85-4330 

Field  B1 ank 

11/28/84 

21) 

85-4331 

Boiler  Wash 

11/28/84 

22) 

85-4376 

8/1 

11/28/84 

23) 

85-4377 

8-2 

11/28/84 

24) 

85-4378 

8-3 

11/28/84 

25) 

85-4379 

8-4 

11/28/84 

26) 

85-4380 

Field  Blank 

11/28/84 

27) 

85-4381 

8-1 

11/28/84 

28) 

85-4382 

8-2 

11/28/84 

29) 

85-4383 

8-3 

11/28/84 

30) 

85-8384 

8-4 

11/28/84 

31) 

85-4385 

Field  B1 ank 

11/28/84 

32) 

85-4396 

8-1 

11/28/84 

33) 

85-4397 

8-2 

11/28/84 

34) 

85-4398 

8-3 

11/28/84 
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35)  85-4399  8-4  11/28/84 

36)  85-4400  Field  Blank  11/28/84 

37)  85-4478  3-2  11/30/84 

38)  85-4479  3-2R  11/30/84 

39)  85-4480  3-3  11/30/84 

40)  85-4481  3-4  11/30/84 

41)  85-4482  3-5  11/30/84 

42)  85-4483  3-6  11/30/84 

43)  85-4578  3D-1  11/30/84 

44)  85-4579  33-1  11/30/84 

45)  85-4580  3-2  11/30/84 

46)  85-4581  3-2R  11/30/84 

47)  85-4582  3-3  11/30/84 

48)  85-4583  3-4  11/30/84 

49)  85-4584  3-5  11/30/84 

50)  85-4585  3-6  11/30/84 

51)  85-4484  mw-010  11/29/1300  EFT  D4 

52)  85-4485  mw-011  11/29/1350  EFT  D4 

53)  85-4486  mw-012  11/29/1600  EFT  D4 

54)  85-4487  mw-013  11/30/84  812-56  Dover  AFB-site  4  MWB  ET 

55)  85-4488  mw-021  11/30/84  812-56  Dover  AFB-site  5  MW-02  ET 

56)  85-4489  mw-022  11/30/84  812-56  Dover  AFB-Site  5  1130  MW022  ET 

57)  85-4490  mw-023  11/30/84  812-56  Dover  AFB-Site  5  1015  MW023  ET 

58)  85-4491  QA-1  11/29/1515  EFT  D-4 

59)  85-4492  QA-2  11/29/  EFT  D-4 

60)  85-4493  QA-3  11/29/1600  EFT  D-4 

61)  85-4494  QA-4  Dover  AFB  11/30/84  ET  812-56 

62)  85-4495  QA-5  Dover  AFB  11/30/84  ET  812-56 

63)  85-4496  11/30/84  Boiler  Wash 

64)  85-4497  11/30/84  Field  Blank 

65)  85-4498  11/30/84  3-1 

66)  85-4499  11/30/84  3D-1 

67)  85-4500  11/30/84  3-2 

68)  85-4501  11/30/84  3-2R 

69)  85-4502  11/30/84  3-3 

70)  85-4503  11/30/84  3-4 

71)  85-4504  11/30/84  3-5 

72)  85-4505  11/30/84  3-6 

73)  85-4518  11/30/84  Boiler  Wash 

74)  85-4519  11/30/84  Field  Blank 
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75)  85-4476  11/30/84  3-1 

76)  85-4477  11/30/84  3D-1 

77)  85-4506  mw-010  EFT 

78)  85-4507  mw-011  11/29/1350  EFT 

79)  85-4508  m2-012  11/29/1600  EFT 

80)  85-4509  Dover  AFB-Site  4  mw-13  ET  11/30/84 

81)  85-4510  Dover  AFB-Site  5  mw-021  ET  812-56  11/30/84 

82)  85-4511  Dover  AFB-Site  5  mw-022  11/30/84 

83)  85-4526  Dover  AFB-Site  5  mw-023  11/30/84  1015  ET  812-56 

84)  85-4527  QA-1  11/29/1515  EFT 

85)  85-4528  QA-2  11/29  EFT 

86)  85-4529  QA-3  11/29/1600  EFT  Dover  AFB 

87)  85-4530  Dover  AFB  QA-4  11/30/84  2050  ET 

88)  85-4531  Dover  AFB  QA-5  11/30/84  1300  ET 

89)  85-4586  mw-010  11/29/1300  EFT 

90)  85-4587  m2-012  11/29/16 00  EFT 

91)  85-4512  812-56  Dover  AFB-Site  5  mw-023  11/30/84  1015 

92)  85-4513  QA-1  11/29/1515  EFT 

93)  85-4514  QA-2  11/29/1515  EFT 

94)  85-4515  QA-3  11/29/1400  EFT  D-4 

95)  85-4516  82-56  Dover  AFB  QA-4  11/30/84  1050 

96)  85-4517  812-56  Dover  AFB  QA-5  11/30/84  1300 

97)  85-4520  mw-010  11/29/1300  EFT  D-4 

98)  85-4521  mw-011  11/29/1350  EFT  D-4 

99)  85-4522  mw-012  11/29/1600  EFT  D-4 

100)  85-4523  812-56  Dover  AFB  Site  4  mw-13  11/30/84  0900  ET 

101)  85-4524  812-56  Dover  AFB  Site  5  mw-021  11/30/84  1230  ET 

102)  85-4525  812-56  Dover  AFB  Site  5  mw-022  11/30/84  1130  ET 

103)  85-4588  812-56  Dover  AFB  Site  4  mw-13  11/30/84  0900  ET 

104)  85-4589  812-56  Dover  AFB  Site  5  mw-021  11/30/84  1230  ET 

105)  85-4590  812-56  Dover  AFB  Site  5  mw-022  11/30/84  1130  ET 

106)  85-4591  812-56  Dover  AFB  Site  5  mw-023  11/30/84  1015  ET 

107)  85-4592  QA-1  11/29/1515  EFT  D-4 

108)  85-4593  QA-2  11/29  EFT  D-4 

109)  85-4594  QA-3  11/29/EFT  D-4 

110)  85-4595  812-56  Dover  AFB  QA-4  11/30/84  1050  ET 

111)  85-4596  812-56  Dover  AFB  QA-5  11/30/84  1300 

112)  85 - 459 7 b  11/30/84  Boiler  Wash 

113)  85-4598  11/30/84  Field  Blank 

114)  812-56  Dover  AFB-D-10  mw-005  0800  12/4/84  ET  85-4607 
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115)  812-56  Dover  AFB-D-10  mw-006  1300  12/4/84  ET  85-460*' 

116)  812-56  Dover  AFB-D-10  mw-007  1315  12/4/84  ET  85-4607  ' 

117)  812-56  Dover  AFB-D-10  mw-008  1900  12/4/84  ET  85-4610 

118)  812-56  Dover  AFB-D-10  mw-009  1025  12/4/84  ET  85-4611 

119)  812-56  Dover  AFB-D-10  mw-014  0845  12/4/84  ET  85-4612 

120)  812-56  Dover  AFB-D-10  mw-015  0930  12/4/84  ET  85-4613 

121)  812-56  Dover  AFB-D-10  mw-016  0915  12/4/84  ET  85-4614 

122)  812-56  Dover  AFB-D-10  mw-017  12/4/84  ET  85-4615 

123)  812-56  QA-6  1408  12/4/84  ET  85-4616 

124)  812-56  QA-7  1400  12/4/84  ET  85-4617 

125)  812-56  Dover-D-10  mw-005  0800  12/4/84  ET  85-4618 

126)  812-56  Dover-D-10  mw-006  12/4/84  ET  85-4619 

127)  812-56  Dover-D-10  mw-007  1315  12/4/84  ET  85-4620 

128)  812-56  Dover-D-10  mw-008  1400  12/4/84  ET  85-4621 

129)  812-56  Dover-D-10  mw-009  1025  12/4/84  ET  85-4622 

130)  812-56  Dover-D-10  mw-014  0845  12/4/84  ET  85-4623 

131)  812-56  Dover-D-10  mw-015  0930  12/4/84  ET  85-4624 

132)  812-56  Dover-D-10  mw-016  0915  12/4/84  ET  85-4625 

133)  812-56  Dover-D-10  mw-017  12/4/84  ET  85-4626 

134)  812-56  QA-6  1400  12/4/84  ET  85-4627 

135)  812-56  QA-7  1400  12/4/84  ET  85-4628 

136)  812-56  Dover-0-10  mw-005  0800  12/4/84  ET  85-4640 

137)  812-56  Dover-D-10  mw-006  1300  12/4/84  ET  85-4641 

138)  812-56  Dover-D-10  mw-007  1315  12/4/84  ET  85-4642 

139)  812-56  Dover-D-10  mw-008  1400  12/4/84  ET  85-4643 

140)  812-56  Dover-D-10  mw-009  1025  12/4/84  ET  85-4644 

141)  812-56  QA-6  1400  12/4/84  ET  86-4645 

142)  812-56  QA-7  1400  12/4/84  ET  85-4646 

143)  812-56  Dover  AFB-D-10  mw-005  0800  12/4/84  ET  85-4647 

144)  812-56  Dover  AFB-D-10  mw-006  1300  12/4/84  ET  85-4648 

145)  812-56  Dover-D-10  mw-007  12/4/84  1315  ET  85-4649 

146)  812-56  Dover-D-10  mw-008  12/4/84  1400  ET  85-4650 

147)  812-56  Dover-D-10  mw-009  12/4/84/1025  ET  85-4651 

148)  812-56  QA-6  12/4/84  1400  ET  85-4652 

149)  812-56  QA-7  12/4/84  1400  ET  85-4653 
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Sample 

# 

Total 

Organic  Carbon 

Purgeabl e 
Organic  Carbon 

Sample 

# 

Total 

Organic  Carbon 

Purgeabl e 
Organic  Carbon 

1 

84. 

5.2 

56 

2.4 

1.0 

2 

86. 

5.4 

57 

5.4 

1.7 

3 

10. 

6.6 

58 

2.5 

1.5 

4 

92. 

8.1 

59 

20. 

1.5 

5 

88. 

4.7 

60 

2.9 

1.3 

6 

1.1 

0.4 

61 

4.7 

1.4 

7 

1.4 

0.6 

62 

6.8 

1.4 

22 

95. 

23. 

63 

8.3 

1.3 

23 

33. 

7.4 

64 

2.1 

1.4 

24 

120. 

26. 

75 

7.6 

1.1 

25 

130. 

24. 

76 

3.8 

1.4 

26 

1.4 

0.8 

114 

23. 

0.7 

37 

51. 

7.4 

115 

2.8 

0.6 

38 

20. 

7.0 

116 

6.6 

0.6 

39 

80. 

12. 

117 

5.3 

1.1 

40 

8.3 

4.4 

118 

2.7 

0.4 

41 

10. 

6.1 

119 

16. 

1/0.1 

42 

14. 

9.9 

120 

3.4 

0.5 

51 

8.9 

3.9 

121 

1.6 

0.3 

52 

4.5 

1.3 

122 

2.6 

0.5 

53 

2.3 

0.9 

123 

1.8 

0.4 

54 

24. 

10. 

124 

5.3 

0.5 

55 

2.8 

1.7 
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Sample  # 


Cyanide,  parts  per  million  (mg/L) 


83 

L/0.005 

84 

L/0.005 

85 

L/0.005 

86 

0.007 

87 

L/0.005 

88 

L/0.005 

97 

L/0.005 

98 

0.007 

99 

L/0.005 

100 

0.008 

101 

0.009 

102 

0.006 

143 

0.009 

144 

L/0.005 

145 

L/0.005 

146 

L/0.005 

147 

L/0.005 

148 

L/0.005 

149 

L/0.005 
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parts 

per  million  (mg/L ) 

parts  per  million  (mg/L) 

Sample  # 

Phenols 

Sample  * 

Phenol s 

8 

L/0.005 

89 

L/0.005 

9 

L /0 .005 

90 

L/0.005 

10 

L/0.005 

103 

0.011 

11 

L/0.005 

104 

L/0.005 

12 

L/0.005 

105 

L/0.005 

13 

L/0.005 

106 

L/0.005 

14 

L/0.005 

107 

L/0.005 

32 

L/0.005 

108 

L/0.005 

33 

L/0.005 

109 

L/0.005 

34 

L/0.005 

110 

L/0.005 

35 

L/0.005 

111 

L/0.005 

36 

L/0.005 

112 

L/0.005 

43 

L/0.005 

113 

L/0.005 

44 

0.013 

136 

L/0.005 

45 

0.006 

137 

L/0.005 

46 

L/0.005 

138 

L/0.005 

47 

L/0.005 

139 

L/0.005 

48 

0.005 

140 

L/0.005 

49 

L/0.005 

141 

L/0.005 

50 

L/0.005 

142 

L/0.005 

parts 

per  million  (mg/L ) 

parts  per  million  (mg/L ) 

Sample  # 

Total  Organic  Halogens 

Sample  # 

Total  Organic  Halogens 

15 

0.064 

30 

0.30 

16 

0.096 

31 

0.16 

17 

0.13 

65 

0.14 

18 

0.12 

66 

0.16 

19 

0.15 

67 

0.045 

20 

0.12 

68 

0.13 

21 

0.13 

69 

0.20 

27 

0.17 

70 

0.20 

28 

0.020 

71 

0.09 

29 

0.20 

72 

0.09 
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parts  per  million  (mg/L)  parts  per  mi  1 1  ion  (mg/L ) 


Sample  # 

Total 

Organic  Halogens 

Sample  # 

Total  Organic  Halogens 

73 

0.08 

96 

0.035 

74 

0.11 

125 

0.12 

77 

0.045 

126 

0.075 

78 

0.08 

127 

0.073 

79 

0.016 

128 

0.095 

80 

0.093 

129 

0.065 

81 

0.065 

130 

0.045 

82 

0.10 

131 

0.073 

91 

L /0 .010 

132 

0.045 

92 

75. 

133 

0.073 

93 

0.068 

134 

0.068 

94 

L/0.010 

135 

0.075 

95 

0.064 

Key 

L/  indicates 

"less 

than" 

Respectfully  submitted, 

Laucks  Testing  Laboratories,  Inc. 


JMO : veg 
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APPENDIX  A 

Replicate  Quality  Control  Report 


Sample 

Analyte 

Repl i cate  1 

Repl icate  2 

%  Relative  Error 

83 

Cyanide 

L/0.005 

L/0.005 

0. 

101 

Cyanide 

0.006 

0.009 

(0.003) 

44 

Phenol 

0.063 

0.065 

3. 

108 

Phenol 

0.050 

0.049 

2. 

142 

Phenol 

0.052 

0.053 

2. 

2 

TOC 

86. 

85. 

1. 

22 

TOC 

95. 

92. 

3. 

54 

TOC 

24. 

23. 

4. 

59 

TOC 

20. 

20. 

0. 

62 

TOC 

6.2 

6.8 

9. 

96 

TOX 

0.025 

0.025 

0. 

135 

T0X 

0.075 

0.073 

(0.003) 

parentheses  i 

()  indicate 

absolute,  rather 

than  relative. 

error . 
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PAGE  NO  10 

SAI  laboratory  no  87664 


Sample 

Analyte 

Sample 

Found 

Spike 

Level 

Samp  &  Spike 
Found 

1 

Recovery 

84 

Cyanide 

L/0.005 

0.050 

0.056 

108. 

44 

Phenol 

0.013 

0.050 

0.063 

100. 

108 

Phenol 

L/0.005 

0.050 

0.050 

100. 

142 

Phenol 

L/0.005 

0.050 

0.052 

104. 

23 

TOC 

33. 

10. 

42. 

90. 

119 

TOC 

16. 

10. 

26. 

100. 

16 

TOX 

0.024 

0.050 

0.037 

26. 

31 

TOX 

0.032 

0.050 

0.044 

24. 

74 

TOX 

0.021 

0.050 

0.035 

28. 

Thu  report  >s  submitted  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed  Subsequent  use  of  the  name  of  this  company  or  any 
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for  the  due  performance  o»  inspection  and/or  analysis  m  good  faith  and  according  to  the  rules  of  the  trade  and  of  soence 
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client  Science  Applications  International  Corporation  .-bcra-;r. 37750 

476  Prospect  Street 

La  Jolla,  CA  92038  -art  Feb.  5,  1935 

ATTN:  Dana  Errett 

?9  -1  1  -3504/3  -33 

report  ON  WATER  &  SOIL 


SAMPLE 

'DENTiFtCATtCN 


Submitted  12/11/84  and  identified  as  shown: 


TESTS  PERFORMED 
AND  RESULTS 


1) 

35-4679 

9-3 

2) 

35-4680 

9-4 

3) 

35-4704 

9-1 

4) 

85-4705 

10-1 

5) 

35-4706 

10-2 

6) 

85-4707 

10-3 

7) 

35-4708 

10-3R 

8) 

35-4709 

Bo i ler  Wash 

9) 

35-4710 

Field  31 ank 

10) 

35-4711 

9-1 

11) 

35-4712 

9-2 

12) 

35-4713 

9-3 

13) 

35-4714 

9-4 

14) 

35-4715 

10-1 

15) 

35-4665 

9-i 

16) 

35-4666 

9-2 

17) 

35-4667 

9-3 

13) 

35-4663 

9  -  4 

19) 

35-4669 

10-1 

20) 

35-4570 

lb  -  2 

21) 

35-4671 

10-3 

22 ) 

35-4672 

10-3R 

23) 

85-4673 

Sol ler  Wash 

24) 

85-4674 

Field  31 ank 

25) 

85-4756 

10-2 

26) 

85-4717 

10-3 

27) 

85-4718 

10-3R 

28) 

35-4719 

Boiler  Wash 

29) 

35-4720 

Field  Blank 

30) 

35-4767 

312-56  Dover 

21) 

35-4763 

312-56  Dover 

32) 

35-4769 

312-56  Dover 

33) 

35-4770 

312-56  Dover 

34) 

35-4771 

312-56  Dover 

12/3/84 

12/3/84 

12/3/84 

12/3/84 

12/3/34 

12/3/84 

12/3/84 

12/3/84 

12/3/84 

12/3/34 

12/3/84 

12/3/34 

12/3/34 

12.73/84 

12/3/34 

12/3/34 

12/3/84 

12/3/84 

12/3/34 

12/3/84 

12/3/84 

12/3/84 

12/3/34 

12/3/84 

12/3/34 

12/3/34 

12/3/34 

12/3/34 

12/3/34 

xyz  12/6/84  0905  nwp005  ET 

xyz  12/6/34  0900  rcwp005  ET 

<yz  12/6/34  0930  mwpCO?  ET 

xyz  12/6/34  0950  mwpoo? 

t-1  12/6/34  1015 


This  feoort  >s  submitted  for  the  exclusive  use  of  the  oerson  oadnershto  Q'  oorooration  to  wham  .f  s  addressed  Siiiseouent  us«  of  -he 
m«mw»r  of  (ts  staff  >n  connection  with  the  advertising  or  sate  of  anv  Qroduct  or  process  *,n  be  granted  only  on  contract  This  company 
for  the  due  oerformance  of  tnsoechon  ard/or  analysis  good  *aitn  and  according  to  the  rules  of  me  trade  and  of  science 


Laucks 
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Certificate 


SAI 


PAGE  NO  2 

laboratory  no  87  750 


35)  35-4772  812-56  t-1  12/6/84  1106  mw--2 

36)  35-4773  812-56  t-1  12/6/84  1145  004 

37)  85-4774  812-56  t-1  12/6/84  1406  101 

38)  85-4775  812-56  t-1  12/6/84  14345  102 

39)  85-4776  812-56  t-1  12/6/84  1530  103 

40)  85-4777  812-56  Dover  QA-8  12/6/84  0831 

41)  85-4778  812-56  QA-9  12/6/84  0830 

42)  35-4779  312-56  QA-10  12/6/84  1145 

43)  85-4780  812-56  Dover-T-1  12/6/84  1015  mwOOl 

44)  35-4781  312-56  Dover-t-1  12/6/84  1100  002 

45)  35-4782  812-56  Dover-T-1  12/6/84  1145  004 

46)  85-4783  812-56  Dover-T-1  12/6/84  1400  101 

47)  35-4784  812-56  Dover-T-1  12/6/84  1445  102 

48)  85-4785  812-56  Dover-T-1  12/6/84  1530  103 

49)  85-4786  312-56  Dover-QA-8  12/6/84  0830 

50)  85-4787  812-56  QA-9  12/6/84  0830 

51)  85-4788  812-56  QA-10  12/6/84  1145 

52)  35-4789  812-56  Oover-T-1  12/6/84  MW001 

53)  35-4790  812-56  Dover-T-1  12/6/84  1100  002 

54)  85-4791  812-56  Dover-T-1  12/6/84  1145  004 

55)  85-4792  812-56  Dover-T-1  12/6/84  1400  101 

56)  85-4793  812-56  Qover-T-1  12/6/84  1445  102 

57)  85-4794  812-56  Dover-T-1  12/6/84  1530  103 

53)  85-4795  812-56  Dover  QA-8  12/6/84  0830 

59)  35-4796  812-56  QA-0  12/6/84  1890 

60)  35-4797  812-56  QA-10  12/6/84  1145 

61)  85-4820  812-56  Dover  T-1  12/6/84  1015  MW001 

62)  85-4821  812-56  Dover  T-1  12/6/84  1145  002 

63)  85-4822  812-56  Dover-T-1  12/6  1145  mw004 

64)  85-4823  812-56  Dover-T-1  12/6  1400  101 

65)  85-4824  812-56  Dover-T-1  12/6  1445  102 

66)  85-4025  812-56  Dover-T-1  12/6  1530  103 

67)  35-4826  812-56  Dover-T-1  12/6  0830  QA-3 

68)  85-4827  812-56  Dover-T-1  12/6  0830  QA-9 

69)  35-4828  812-56  Dover-T-1  12/6  1145  QA-10 

70)  35-4857  12/5/84  Field  Blank 

71)  35-4858  12/5/84  35w-l 

72)  85-4859  12/5/84  35w-3 

73)  85-4860  12/5/84  8sw-l 

74)  35-4861  12/5/84  8sw-lR 


This  report  s  submitted  for  the  enciusive  use  of  me  person  partnership,  or  oorporation  to  whom  it  >s  addressed  Subsequent  use  ol  the  name  of  this  company  or  any 
memper  of  :ts  staff  m  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  yarned  only  on  contract  This  company  accepts  no  responsibility  e*cept 
for  the  due  performance  of  nspection  and/or  analysis  m  good  faith  and  according  to  the  rules  of  the  trade  and  of  soence 
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75) 

35-4862 

12/5/84  3sw-2 

75 ) 

35-4864 

12/5/34  12/sw-l 

77) 

35-4365 

12/5/84  12sw-2 

73) 

85-4866 

12/6/84  Ssd- 1 

79) 

35-4867 

12/6/84  3sd-2 

30) 

35-4868 

12/6/84  9 sd - 1 

31) 

35-4869 

12/6/84  9sd-2 

32) 

85-4870 

12/6/84  10sd-l 

33) 

35-4871 

12/8/84  10sd-2 

34) 

35-4872 

12/5  Field  Blank 

85) 

85-4873 

12/5  3sw-l 

00  ) 

35-4874 

12/5  8sw-3 

37) 

35-4875 

12/5  8sw- 1 

33) 

35-4876 

12/5  3sw-lR 

89) 

35-4877 

12/5  3sw-2 

90) 

35-4879 

12/5  lOsw-1 

91) 

35-4330 

12/5  i2sw-l 

92) 

35-4381 

12/5  12sw-2 

93) 

35-4882 

12/5  Field  Blank 

94) 

35-4383 

10/6/34  Field  Blank 

95) 

35-4884 

10/5/34  3sw-l 

96) 

35-4885 

10/5/84  8sw-lR 

97) 

35-4386 

10/5/84  8sw-2 

93) 

35-4887 

10/5/34  9sw- 1 

99) 

35-4675 

12/3/34  7-1 

100) 

35-4676 

12/3/34  7-2 

101) 

35-4677 

12/3/84  7-3 

102) 

35-4678 

12/3/84  9-2 

103) 

35-4839 

Dover  005c-p6-102  12/6/84  1445  gp-34-0483 

104) 

35-5012. 

hafb  qa/qc  12/7/34  1100  Boiler  Wash  Vickers 

105)  35-5012  hafb  aa/qc  12/7/34  Field  Blank 

106}  35-5013  hafb  sp-7  12/7/34  0343  [-7 

107)  35-5014  hafb  12/7/34  0905  1-3 

103)  35-5015  hafb  12/7/34  0928  1-9 

109)  35-5016  hafb  rpta3  12/7/34  1030  I -10 

110)  35-5017  hafb  fpta3  12/7/84  1100  l -11 

111)  35-5013  hafb  qa-qc  12/7/84  1100  1-11  Rep  fota3 

112)  35-5019  hafb  fpta3  12/7/84  1140  [-12 

113)  35-5020  hafb  ga/qc  12/7/84  1100  Boiler  Wash 

114)  35-5021  hafb  ga/qc  12/7/84  1100  Field  Blank 

Tht*  report  s  submitted  'or  'he  e«ctusrve  use  of  the  person  partnership,  or  corporation  to  *nom  '•  addressed  SiOsequent  use  ol  the  name  ot  this  :omoeny  or  any 
memoer  of  ts  staff  n  connection  with  the  advertising  or  sale  ot  any  product  or  process  *nU  be  granted  onty  on  contract  This  company  accepts  no  'esoonsiD'i'tv  e*ceot 
'or  the  due  performance  ot  n^gection  and/or  analysis  n  good  faith  and  according  to  the  rules  ol  the  trade  and  ot  saence 


=>AGE  NC  j 

^ABORATCRy  NO  37  750 
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SAI 


paGC  ‘■•O  '~r 

LABORATORY  NO  37  7  50 


115)  85-5022  hafb  sp-7  12/7/84  0845  1-7 

116)  85-5023  hafb  sp-7  12/7/84  906  1-8 

117)  85-5024  hafb  sp-7  12/7/84  0928  1-9 

118)  85-5025  hafb  fpta3  12/7/84  1030  I -10 

119)  85-5026  hafb  fpta3  12/7/84  1100  I -11 

120)  85-5027  hafb  qa/qc  12/7/84  1100  I - 1 1  fpta3  Rep. 

121)  85-4985  3-sw-2  5/0ec/84 

122)  85-4986  3-sw-3  5/Dec/84 

123)  85-5987  3-sw-l  5/0ec/84 

124)  85-4988  9-sw-2  12/6/84 

125)  85-4989  10-sw-l  12/5/84 

126)  85-4990  10-sw-2  12/5/84 

127)  85-4996  Field  Blank  12/6/84 

128)  85-5001  Field  Blank  12/6/84 

129)  35-4997  3-sw-2  12/5/84 

130)  85-4998  9-sw-l  12/6/84 

131)  85-4999  9-sw-2 

132)  85-5002  8-sw-2  12/5/84 

133)  85-5003  9-sw-2  12/6/84 

134)  85-5004  lO-sw-2  12/5/84 

135)  85-4916  Field  81ank  Sediment 

136)  35-4917  sd-1  12/6/84 

137)  35-4918  3sd-2  12/6/84 

138)  85-4919  3sd-3  12/6/84 

139)  35-4920  12sd-l  12/6/84 

140)  35-4921  1 2  s  d - 2  12/6/84 

141)  85-4866  8sd-l  12/6/84 

142)  35-5028  hafb  fpta-3  11/7/84  1140  1-12 

143)  35-4964  sw003  12/7/84  1040  North  Ditch  Dover 

144)  85-4965  sw004  12/7/84  1015  North  Ditch  Dover 

145)  85-4966  sw005  12/7/84  1000  North  Ditch  Dover 

146)  85-4967  sw006  12/7/84  0930  North  Ditch  Dover 

147)  85-4968  sw007  12/7/34  0900  North  Ditch  Dover 

148)  85-4969  sw008  12/7/84  0830  North  Ditch  Dover 

149)  35-4970  qa-11  12/7/84  0830 

150)  35-4971  sw003  12/7/84  1040  North  Ditch  Dover 

151)  85-4972  sw004  12/7/84  1015  North  Ditch  Dover 

152)  85-4973  sw005  12/7/84  1000  North  Ditch  Dover 

153)  85-4974  sw006  12/7/84  0930  North  Ditch  Dover 

154)  85-4975  sw007  12/7/84  0900  North  Ditch  Dover 


This  espon  <«  suDmm®d  for  in®  ®icius*®  us®  of  th®  p®rson  partnership.  or  corporation  to  whom  it  is  addr®s*®d  Sil>®®<iu®nt  uS®  of  th®  him®  of  this  como®ny  or  any 
m®mp«r  of  its  staff  »n  conn®ction  with  the  advertising  or  s®i®  of  any  product  or  proc®ss  will  0®  <yant®d  only  on  convict  This  company  acc®pts  "0  r®sponsibii'ty  ®*c®ot 
for  th®  du®  p«rform#nc®  of  inspection  ard/or  analysis  in  good  faith  and  according  to  th®  rui®s  of  th®  trad®  and  of  so®nc® 
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°ag£  no  6 

S  A  [  .JBOBA'OB'r  NO 

155)  35-4976  swOOS  12/7/84  0820  North  Ditch  Dover 

156)  35-4977  qa-11  12/7/84  0550  North  Ditch  Dover 

157)  85-4935  sw003  12/7/84  1040  North  Ditch  Dover 

158)  35-4938  sw004  12/7/84  1015  North  Ditch  Dover 

159)  85-4939  sw005  12/7/84  1000  North  Ditch  Dover 

160)  35-4940  sw006  12/7/84  0930  North  Ditch  Dover 

161)  85-4941  sw007  12/7/84  0906  North  Ditch  Dover 

162)  85-4942  sw008  12/7/84  0820  North  Ditch  Dover 

163)  85-4943  qa-11  12/7/84  0830  North  Ditch  Dover 

164)  85-4951  sw003  12/7  1040  North  Ditch  Dover  AFB 

165)  85-4952  sw004  12/7  1015  North  Ditch  Dover  AFB 

166)  35-4953  sw005  12/7  1000  North  Ditch  Dover  AFB 

167)  85-4954  sw006  12/7  0930  North  Ditch  Dover  AFB 

168)  85-4955  sw007  12/7  0900  North  Ditch  Dover  AFB 

169)  35-4956  sw008  12/7  0830  North  Ditch  Dover  AFB 

170)  85-4957  qa-11  12/7  0830  North  Ditch  Dover  AFB 

171)  85-5065  hafb  qa/qc  12/10/84  0835  Boiler  Wasn  Vichers 

172)  35-5066  hafb  qa/qc  12/10/84  0835  Blank  Vickers 

173)  35-5067  hafb  sp-1  12/10/84  0800  1-1  Vickers 

174)  35-5068  hafb  qa/qc  12/10/84  0820  replicate  sp-1,  1-2 

175)  35-5069  hafb  sp-1  12/10/84  0820  1-2 

176)  35-5070  hafb  sp-1  12/10/84  0850  1-3 

177)  35-4922/  2  of  2  hafb  12/sd-l  12/6/84 

173)  35-4923  hafb  12  sd-2  12/6/84 

179)  35-4924  hafb  9sd-l  12/6/34 

130)  35-4925  hafb  9sd-2  12/6/84 

131)  35-4926  hafb  10sd-l  12/6/84 

182)  85-4927  hafb  10sd-2  12/6/84 

183)  35-4928  hafb  3 s d - 1  12/6/34 

134)  85-4929  hafb  3sd-2  12/6/84 

135)  35-4930  hafb  3sd-3  12/6/34 

136)  35-4931  hafb  8sd-l  12/6/34 

137)  35-4932  hafb  8sd-2  12/6/34 

138)  85-4933  hafb  Field  Blank  Sediments  12/6  34 


Th,j  reoo «1  S  5uOn*rted  'or  ’hi*  <MClu$fV6  uS«  Of  the  person  oarlnership  or  corporation  to  >t  S  addressed  S^i5*«qu«nl  uS#  of  Of  !K'S  company  or  any 

m«mo er  of  ts  $»aff  >n  connection  *>m  tbe  advertising  or  sate  of  any  product  or  process  will  oe  granted  only  on  contact  This  company  accapts  no  -esponsip.i.ty  e*ceos 
tor  me  due  pedormance  o»  njpection  and/or  analysis  >n  good  *aith  and  according  to  the  ones  of  me  trade  and  of  saence 
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SAT 


°  AGE  NO  6 

moratory  no  37  750 


Note:  Water  samples  were  reported  in  parts  per  mi 
were  reported  in  parts  per  million  (mg/kg). 

Sample  Total  Purgeable  Sampl 

4  Organic  Carbon  Organic  Carbon  4 

11  ion  (mg/L),  and 
on  a  dry  basis. 

e  Total 

Organic  Carbon 

soil  samples 

Purgeab 
Organic  Ca 

1 

7.4 

1.8 

99 

37. 

6 . 5 

2 

46. 

5.3 

100 

9.4 

5.3 

3 

47  . 

6.9 

101 

21 . 

8.9 

4 

16. 

6.3 

102 

5.3 

3.3 

5 

22. 

13. 

113 

1.1 

L/0.1 

6 

77. 

3.9 

114 

1.6 

0.2 

7 

70. 

3.5 

115 

93. 

28. 

3 

1.2 

0.2 

116 

170. 

32. 

9 

5.8 

0.2 

117 

62. 

13. 

30 

5.0 

1.0 

118 

98. 

46. 

31 

3.3 

1.5 

119 

64. 

25. 

32 

20. 

14. 

120 

58. 

19. 

33 

11. 

7.2 

127 

1.0 

L/0.1 

34 

3.0 

1.4 

129 

3.2 

1.9 

35 

3.7 

0.6 

130 

6.3 

2.4 

36 

2.5 

0.3 

'  131 

7.3 

2.0 

37 

3.4 

0.2 

142 

90. 

27 . 

38 

11. 

1.6 

150 

16. 

11. 

39 

74. 

32. 

151 

11. 

0.9 

40 

2.4 

0.4 

152 

3.9 

0.5 

41 

1.2 

L/0.1 

153 

7.7 

n 

\J  .  *_ 

42 

1.3 

0.1 

154 

5.8 

0.3 

n 

0.3 

0.2 

155 

4.5 

0.2 

11 

3.9 

1.1 

156 

0.6 

L/0.1 

72 

25. 

0.9 

1  50* 

1  Go 

0.4 

L  0.1 

73 

6.2 

0.3 

74 

3.0 

0.3 

75 

23. 

1.2 

76 

2.4 

0.7 

77 

3.0 

0.7 

This  report  3  suommed  'or  the  eiciusve  jM  of  the  person  partnership  or  corporation  to  whom  it  ■$  addressed  Si*>sequent  use  o»  the  n«me  of  th.t  company  or  any 
memoer  of  >ts  staff  m  connection  with  the  advening  or  sate  of  any  product  or  proceaa  wilt  be  panted  onty  on  contract  Thu  comoeny  accepts  no  responsibility  a*ceot 
for  the  due  performance  of  nspection  and/or  analysis  <n  good  faith  and  according  to  tne  rules  of  the  trade  and  o»  soence 
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=  *G£  NO 


SAI 


_abcpat0Rv  nO 


S  amp 1 e  * 


Cyanide,  parts  per  mi  1 1  ion 


52 

I/O. 005 

53 

L /0 .005 

54 

L/0.005 

55 

1/0.005 

56 

L/0.005 

57 

L/0.005 

58 

L /0 . 005 

59 

L/0.005 

60 

L/0.005 

103 

L/0.005 

164 

L/0.005 

165 

L/0.005 

166 

L/0.005 

167 

L/0.005 

168 

L/0.005 

169 

L/0.005 

170 

L/0.005 

171 

L/0.005 

172 

L/0.005 

173 

L/0.005 

174 

L/0.005 

175 

L/0.005 

176 

L/0.005 

Th,$  '#oort  ,s  suDrrofted  for  me  erciusrve  of  the  person  partnership,  or  corporation  <o  it  s  addreaaed  $iDs#Quent  jse  ot  the  n*me  o*  tNs  comoany  or  any 

memMi  ot  ts  staff  <n  connection  with  the  advertising  or  sale  ot  any  product  or  proces*  *<H  De  yarned  only  on  contract  Thu  company  accepts  no  'espcnsjOiMy  e*ceot 
tor  the  due  performance  of  nsoection  and/or  analysis  m  good  taith  and  according  to  the  'tuee  of  the  trade  and  of  soence 


t.n 
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Chemistry  Microbiology  and  Technical  Services 

pAGE  NO  3 

SAI 

laboratory  no  3  /  /  DU 


parts  per  million 


parts  per  mi  1 1 i on 


Sample  * 


pheno  1  s 


Sample  *  Phenols 


Total  Solids 


15 

16 
17 
13 

19 

20 
21 
22 

23 

24 
61 
62 

63 

64 

65 

66 
57 
68 
69 

93** 

94** 

95 

96** 

97** 


L 70.005 
I/O. 005 
I/O. 005 
I/O. 005 
1/0.005 
1/0.005 
1/0.005 
1/0.005 
0.006 
L /0 .005 
L/ 0.005 
L 70.005 
L 70.005 
L /0 . 005 
0.016 
6.3 

L/0.005 
L /0 .005 
L/0.005 
0.007 
0.007 
L/0.005 
0.010 
0.015 


98 

L/0.005 

121** 

L/0.005 

122 

L/0.005 

123** 

0.008 

124 

L/0.005 

125 

L/0.005 

126 

L/0.005 

157 

L/0.005 

158 

L/0.005 

159 

L/0.005 

160 

L/0.005 

161 

L/0.005 

162 

L/0.005 

163 

L/0.005 

179 

0.2 

130 

1.0 

181 

L/0.005 

132 

L/0.005 

133 

0.4 

134 

0.6 

135 

L/0.005 

186 

0.4 

137 

1/0.2 

138** 

0.010 

28.1 

28.4 
71.3 

70.5 

50.5 

53.6 

73.6 
72.5 
26.1 


Tr"i  -soon  s  luornnM  !o<  me  erciustve  use  ol  me  person  partnership  or  corporation  10  whom  it  is  addressed  Subsequent  use  ol  me  n»me  oi  tint  company  or  sny 
member  Ot  ts  staff  .n  connection  *un  re  aovenismg  or  sate  ot  any  product  or  o'ocest  win  be  granted  only  on  conrect  This  company  accepts  no  responeouny  ercept 
•or  me  Oue  performance  ol  inspection  and/or  analysis  n  gooo  faith  anq  according  10  me  rules  ol  the  trade  and  oi  saence 


Laucks 

Testing  Laboratories,  Inc. 

Q40  South  Hjrnev  Street  Seattle  NXTashinv’lon  38108  ("206)767-5060 

Chemistry  Mcrobidogy  and  Technical  Services 


••A 


Certificate 


=  AGE  NO  9 

SAI 

.asobatost  sc  37  7  5 

parts  per  mi 

1 1  i  on 

parts  Der  mi  1 

1  ion 

Total  Organic 

Total 

Total  Organic 

Total 

Sample  * 

Halogens 

Sol i ds 

Sample  * 

Halogens 

Sol  ids 

10 

0.23 

— 

90 

0.33 

— 

11 

0.24 

— 

91 

0.45 

— 

12 

0.23 

— 

92 

0.38 

— 

13 

0.20 

— 

104 

0.01 

— 

14 

0.19 

— 

105 

0.01 

— 

25 

1.4 

— 

106 

0.01 

— 

26 

0.20 

— 

107 

0.02 

— 

27 

0.55 

— 

108 

0.03 

— 

2S 

0.49 

— 

109 

L/0.010 

— 

29 

0.20 

— 

110 

0.02 

— 

43 

0.33 

— 

111 

0.02 

— 

44 

0.26 

— 

112 

0.02 

— 

45 

0.26 

— 

123 

0.05 

— 

46 

0.32 

— 

132 

0.11 

— 

47 

0.46 

— 

133 

0.05 

— 

43 

7.5 

— 

134 

0.07 

— 

49 

0.33 

— 

135 

0.37 

— 

50 

0.23 

— 

136 

2.4 

63.0 

5 1 

0.23 

— 

137 

4.1 

73.1 

73 

1.6 

81.9 

133 

2.5 

74.2 

79 

1.3 

71.6 

139 

2.4 

62.3 

30 

2.3 

69.8 

140 

2.4 

76.2 

31 

5.1 

31.2 

141 

0.21 

— 

82 

2.1 

75.0 

143 

2.6 

77 .5 

33 

2.2 

33.6 

144 

0.11 

— 

34 

0.25 

— 

145 

0.06 

— 

35 

0.16 

— 

146 

0.09 

36 

0.35 

— 

147 

0.06 

— 

37 

0.30 

— 

143 

0.09 

— 

33 

0.23 

— 

149 

0 . 03 

— 

39 

0.14 

— 

This  -«00h  s  suonsttad  'or  ih«  esctusiva  use  oi  ma  parson  partnarsmo  or  QO'O or«iior>  to  «n0m  It  IS  addrasaad  SiCsaaueni  use  01  ma  "i"»  of  m,»  company  or  any 
m«mo«r  ot  Its  Stan  in  connection  wun  me  advertising  or  sale  ot  any  product  or  process  will  os  granted  only  on  contract  This  company  accepts  no  resoon siD'iity  e.cept 
tor  me  due  penormance  ot  inspection  »io/or  analysis  .n  good  tann  and  according  to  tha  ruias  o'  iha  iraoa  and  ot  saanca 
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Certificate 


laboratory  no  d  / 


L/  indicates  "less  than". 

sample  was  received  unpreserved  and  with  headspace. 
**  samples  for  phenols  were  received  unpreserved. 


Respectfully  submitted, 

Laucks  Testing  Laboratories,  Inc. 


Mik£  Nelson 


MN : veg 


,®P0r|  ■*  suommed  for  the  e*cius*e  use  of  the  person  partnership  or  corporation  to  whom  i<  t$  addrassed  Scfcseauent  usa  of  tha  nama  of  this  company  or  any 
member  o<  ts  staff  >n  connection  with  the  advertising  or  saia  of  any  product  or  process  w*H  oa  y  anted  only  on  contact  Thit  company  accepts  no  responsibility  eicept 
1 or  me  due  performance  of  inspection  and/or  analysis  m  good  faith  and  according  to  tha  ruiea  of  tha  trade  and  of  soence 
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=  aGE  ‘.0  1  1 


SA I 


^.ABCPATQRY  ‘,0 


APPENDIX  A 

ReDlicate  Quality  Control  Report 


amp  1  e 

Analyte 

ReDl icate  1 

Repl icate  2 

%  Relative  Error 

L  imi 

52 

Cyan i de 

1/0.005 

L/0.005 

0. 

0-10 

60 

L/0.005 

L/0.005 

0. 

0-10 

164 

0.053 

0.055 

4. 

0-10 

176 

0.056 

0.055 

2 . 

0-10 

65 

Phenol 

0.053 

0.066 

e! 

3-10 

126 

0.051 

0.051 

0. 

0-10 

163 

0.050 

0.050 

0. 

0-10 

179 

2.6 

1.6 

43. 

0-10 

1 

TOC 

7.2 

7.4 

3. 

0-9 

34 

3.0 

2.9 

3. 

'o  Q 

u  **  y 

10 

TOX 

0.224 

0.223 

2 

k 

43 

0.33 

0.37 

iI! 

k 

35 

0.16 

0.19 

1  7  . 

k 

104 

0.014 

0.014 

o’. 

k 

132 

0.115 

0.105 

9. 

k 

30 

0.160 

0.150 

6 . 

k 

73 

TOC 

6.2 

5.3 

7 

1  -9 

114 

1.6 

1 .5 

n 

■1-9 

119 

64. 

64. 

8 

1-9 

142 

90. 

59. 

1 

J  -  J 

*  No  limits  est ab 1 i shed 


r*,s  'epod  s  suDrmned  'or  the  erciusrve  use  of  ’he  person  partnership  or  corporation  to  *hom  -t  s  addressed  SuOseguent  use  of  ’he  name  of  ’h'S  comoany  or  anv 
m@mt>er  of  ts  staff  m  connection  **th  the  advertising  or  saie  of  any  product  or  process  wifi  be  granted  onfy  on  contract  This  comoanv  acceois  -'o  -esoonsio-i>  etceot 
'or  the  due  performance  of  nspection  *>d/or  analysis  <n  good  faith  and  according  to  the  foies  of  the  trad#  and  of  science 
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APPENDIX  B 


Spike  Quality  Control  Report 


Samp  1 e 

Analyte 

Sample 

Found 

Spike 

Level 

Samp  &  Spike 
Found 

3/ 

/o 

Recovery 

Centre 

Limits 

53 

Cyanide 

1/0.005 

0.050  * 

C.053 

106. 

* 

164 

L/0.005 

0.050 

0.053 

106. 

★ 

176 

1/0.005 

0.050 

0.055 

110. 

★ 

65 

Phenol 

0.016 

0.050 

0.066 

100. 

*■ 

126 

L/0.005 

0.050 

0.051 

102. 

★ 

163 

L/0.005 

0.050 

0.050 

100. 

Sr 

179 

0.2 

1.8 

1.6 

78. 

* 

1 

TOC 

7.4 

10. 

18. 

106. 

83-120 

11 

TOX 

0.048 

0.050 

0.048 

U. 

Sr 

44 

0.026 

0.050 

0.048 

44. 

★ 

86 

0.035 

0.050 

0.052 

34. 

★ 

105 

0.004 

0.J350 

0.040 

73. 

★ 

133 

0.01 

0.050 

0.016 

14. 

Sr 

123 

0.01 

0.050 

0.045 

62. 

★ 

79 

0.026 

0.050 

0.064 

76 

★ 

73 

TOC 

6.2 

10. 

17. 

103 . 

33-120 

130 

6.3 

10. 

17. 

107. 

33-120 

No  limits  establ i shed 


T».s  report  s  supmirted  for  the  exctusrve  us#  of  the  person  partnership  or  corporation  to  whom  n  <s  addressed  Sii>sequent  use  o»  me  name  of  ihis  company  or  any 
mampar  of  is  staff  m  connection  with  me  advertising  or  sale  of  any  product  or  process  will  pe  Rented  only  on  contract  This  company  accepts  no  ^espcnsipdity  e*cept 
'or  in#  due  performance  of  inspection  and/or  analysis  «n  good  faith  and  seconding  10  the  rules  of  the  trade  and  of  *o#r*e 
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client  Science  Applications  I  nternat  i  onal  Corporation  laboratory  nc  87360-a 

476  Prospect  Street 

La  Jolla,  CA  92038  0ATE  Feb.  12,  1985 

ATTN:  Dana  Errett 

PO  411-850423-38 

REPORT  ON  WATER  &  SOIL 


identification  Submitted  12/19/84  and  identified  as  shown: 


TESTS  PERFORMED 
AND  RESULTS 


1)  85-5342  Dover  AFB  SW001B  12/14/84  1100 

2)  85-5343  Dover  AFB  002B  12/14/84  1100 

3)  85-5344  Dover  AFB  001B  12/14/84  1100 

4)  85-5345  Dover  AFB  002B  12/14/84  1100 

5)  85-5346  Dover  AFB  SL-13  12/13/84  0900  ET 

6)  85-5347  Dover  AFB  SL-14  12/13/84  0900  ET 

7)  35-5348  Dover  AFB  SL-15  12/13/84  0900  ET 

8)  85-5349  Dover  AFB  SL -16  12/13/84  0900  ET 

9)  85-5350  Dover  AFB  QA-20  12/14/84  0900  ET 

10)  85-5351  Dover  AFB  SO -020  12/14/84  0900  ET 

11)  35-5352  Dover  AFB  SD-021  12/14/34  0900  ET 

12)  85-5353  Dover  AFB  SD-022  12/14/84  0900  ET 

13)  85-5354  Dover  AFB  SD-023  1P/14/84  0900  ET 

14)  85-5355  Dover  AFB  SD-024  12/14/84  0900  ET 

15)  85-5356  Dover  AFB  SD-025  12/14/84  0900  ET 

16)  85-5357  Dover  AFB  SD-026  12/14/84  0900  ET 

17)  85-5258  Dover  AFB  SD-027  12/14/84  0900  ET 

18)  85-5359  Dover  AFB  SW-009  12/14/84  ET 

19)  85-5360  Dover  AFB  SW-010  12/14/84  ET 

20)  35-5361  Dover  AFB  SW-016  12/14/84  ET 

21)  85-5362  Dover  AFB  QA-18  12/14/84  ET 

22)  35-5363  Dover  AFB  QA-19  12/14/84  ET 

23)  85-5364  Dover  AFB  SW-009  12/14/84  ET 

24)  85-5365  Dover  AFB  SW-010  12/14/84  ET 

25)  85-5366  Dover  AFB  QA-18  12/14/84  ET 

26)  85-5367  Dover  AFB  QA-19  12/14/84  ET 

27)  35-5363  Dover  AFB  0052 -NA-016  6N-84-0538  12/14/84  ET 

28)  85-5135  Dover  AFB  SW-001  12/12/84  ET 

29)  35-5186  Dover  AFB  SW-002  12/12/84  ET 

30)  35-5187  Dover  AFB  QA-15  12/12/84  ET  0930 

31)  85-5183  Dover  AFB  QA-16  12/12/34  0930  ET 

32)  85-5189  Dover  AFB  SW-001  12/12/84  0930  ET 

33)  35-5190  Dover  AFB  SW-002  12/12/84  ET 

34)  35-5191  Dover  AFB  QA15  12/12/84  0930  ET 


This  report  is  submitted  tor  the  exclusive  use  of  the  person  partnership,  or  corporation  to  whom  it  is  addressed  Sii>sequent  use  o»  the  name  ot  ihts  company  ot  any 
member  of  its  staff  m  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  panted  only  on  contract  This  company  accepts  no  responsibility  except 
for  the  due  performance  o'  inspection  and/or  analysis  m  good  faith  and  according  to  ihe  rules  of  ihe  trade  and  of  science 
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SAI  laboratory  no  87860- a 

35)  85-5192  Dover  AFB  Qa-16  12/12/84  0930  ET 

36)  85-5197  Dover  AFB  SW-001  12/12/84  0930  ET 

37)  85-5198  Dover  AFB  SW-002  12/12/84  ET 

38)  85-5199  Dover  AFB  QA-15  12/12/84  0930  ET 

39)  85-5200  Dover  AFB  QA-16  12/12/84  0930  ET 

40)  85-5201  Dover  AFB  SW-001  12/12/84  0930  ET 

41)  85-5202  Dover  AFB  SW-002  12/12/84  ET 

42)  85-5703  Dover  AFB  QA-15  12/12/84  0930  ET 

43)  85-5204  Dover  AFB  QA-16  12/12/84  0930  ET 

44)  85-5205  Dover  AFB  SD-i  12/12/84  ET 

45)  85-5206  Dover  AFB  SD-2  12/12/84  0930  ET 

46)  85-5207  Dover  AFB  QA-17  12/12/84  1000  ET 

47)  85-5089  Dover  AFB  MW-024  12/11/84  1030  ET 

48)  85-5090  Dover  AFB  MW-025  12/11/84  1100  ET 

49)  85-5091  Dover  AFB  MW-027  12/11/84  1430  ET 

50)  85-5092  Dover  AFB  QA-12  12/11/84  ET 

51)  85-5093  Dover  AFB  QA-13  12/11/84  FT 

52)  85-5094  Dover  AFB  QA-14  12/11/84  1430  ET 

53)  85-5107  Dover  AFB  MW-018  12/11/84  0900  ET 

54)  85-5108  Dover  AFB  MW-019  12/11/84  0930  ET 

55)  85-5109  Dover  AFB  MW-020  12/11/84  1000  ET 

56)  85-5110  Dover  AFB  MW-024  12/11/84  1030  ET 

57)  85-5111  Dover  AFB  MW-025  12/11/84  1100  ET 

58)  85-5112  Dover  AFB  MW-027  12/11/84  1430  ET 

59)  85-5113  Dover  AFB  QA-12  12/11/84  ET 

60)  85-5114  Dover  AFB  QA-13  12/11/84  ET 

61)  85-5115  Dover  AFB  QA-14  12/11/84  1430  ET 

62)  85-5122  Dover  AFB  MW-015  12/11/84  0900  ET 

63)  85-5123  Dover  AFB  MW-019  12/11/84  0930  ET 

64)  85-5124  Dover  AFB  MW-020  12/11/84  1000  ET 

65)  85-5125  Dover  AFB  MW-024  12/11/84  1030  ET 

66)  85-5126  Dover  AFB  MW-025  12  11/84  1100  ET 

67)  85-5127  Dover  AFB  MW-027  12/11/84  1430  ET 

68)  85-5128  Dover  AFB  MW-001  12/11/84  ET 

69)  85-5129  Dover  AFB  MW-002  12/11/84  1330  ET 

70)  85-5130  Dover  AFB  MW-003  12/11/84  1400  ET 

71)  85-5131  Dover  AFB  QA-12  12/11/84  ET 

72)  85-5132  Dover  AFB  QA-13  12/11/84  ET 

"’3  )  85-5133  Dover  AFB  QA-14  12/11/84  1430  ET 

74)  85-5143  Dover  AFB  MW-024  12/11/84  1030  ET 


This  report  is  subnyned  lot  me  esduswe  use  ol  me  person.  oertnetship,  ot  corporation  to  whom  n  it  addressed  Sifcseouent  use  of  the  name  o(  the  company  or  thy 
member  ot  its  start  ,n  connection  with  the  advertising  or  seie  ol  any  product  a  proem  will  be  panted  only  on  contact  This  company  acceota  no  responsbil'ty  e«cept 
lor  the  due  performance  ol  inspection  imd/or  analysis  m  good  laith  and  according  to  the  rules  ol  the  trade  and  ol  science 
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75)  35-5144  Dover  AFB  MW-025  12/11/84  1100  ET 

76)  35-5145  Dover  AFB  MW-027  12/11/34  ET 

77)  35-5146  Dover  AFB  QA-12  12/11/34  ET 

73)  35-5147  Dover  AFB  QA-13  12/11/84  ET 

79)  35-4148  Dover  AFB  QA-14  12/11/84  1430  ET 

30)  35-5281  Dover  AFB  SD-003  12/13/84  1130  ET 

31)  35-5282  Dover  AFB  SD-004  12/13/84  1115  ET 

32)  35-5283  Dover  AFB  SD-005  12/13/34  1050  ET 

33;  85-5284  Dover  AFB  SD-006  12/13/84  1000  ET 

34)  35-5235  Dover  AFB  SD-007  12/13/34  1035  ET 

35)  35-5286  Dover  AFB  SD-G08  12/13/84  0930  ET 

36)  35-5237  Dover  AFB  SD-9  12/12/34 

87)  35-5288  Dover  AFB  SD-10  12/12/34 

83)  35-5239  Dover  AFB  SD-11  12/12/34 

39)  35-5290  Dover  AF3  SD-12  12/12/84 

90)  35-5338  Dover  AFB  SD-12  12/12/84 

91)  35-5339  Dover  AFB  SW-012  12/12/34  ET 

92)  35-5340  Dover  AFB  SW-013  12/12/84  ET 

93)  35  -5341  Dover  AFB  SW-014  12/12  '34  ET 

94)  35-5297  HAFB  QA/QC  12/12/34  1300  Bailer  Wash  Vickers 

95)  85-5293  HAF3  QA/QC  12/12/34  1300  Blank  Vickers 

96)  35-5299  HAFB  QA/QC  12/12/84  1300  Replicate  well  field  =1  5530  Vickers 

97)  35-5300  HAFB  well  field  *1  12/12/34  well  5-530  Vickers 

93)  35-5301  HAFB  Well  field  =2  12/12/34  1410  well  10  Vickers 

99)  35  -5312  HAFB  QA/QC  12/12 '84  0920  Blank  Vickers 

100)  85-531  3  HAFB  QA/QC  12/12/84  0920  Ban  1 er  Wash  Vickers 

101;  35-5314  HAFB  Well  field  *2  12/12/34  1410  well  *10  Vickers 

102)  35-5315  HAFB  SP-4  12/12/84  0955  1-4  Vickers 

103)  35-5316  HAF3  SP-4  12/12/34  0900  1-5  Vickers 

104)  35-5317  HAFB  SP-4  12/12/84  0920  1-6  Vickers 

105)  35-5318  HAFB  QA/QC  12/12/84  0920  Replicate  1-6  Vickers 

106)  85-5319  HAFB  SP-6  12/12/84  0830  1-14  Vickers 

107;  35-5320  HAFB  QA/QC  12/12/34  0920  Bailer  Wash  Vickers 

103)  35-5321  HAFB  QA/QC  12/12/84  0920  Blank  Vickers 

109)  35-5322  HAFB  Well  field  *2  12/12/34  1410  Well  *10  Vickers 

110)  35-5323  HAFB  SP-4  12/12/34  0955  1-4  Vickers 

111;  26-5324  HAFB  SP-4  12/12/34  0900  1-5  Vickers 

112)  35-5325  HAFB  SP-4  12/12/34  0920  1-6  Vickers 

113)  35-5326  HAFB  QA/QC  12/12/34  0920  Replicate  1-6  Vickers 

114}  35-5327  HAFB  SP-6  12/12/34  0830  1-14  Vickers 

Tn..$  -QDorl  s  aic  mSM  t>*  rsn>c  OO'QOtaVon  ’0  *mofn  ’  S  adOfeSSed  SuOSeQuent  jS6  Of  me  /'SfT,6  0*  ,r,l$  tO^MPy  Of  any 

0f  ?s  -jra*  -  oroecr.cn  «  m  adver*  % ng  O’  '*ae  Of  A*  1  P'OduCf  X  process  OB  'yatntSkJ  only  On  contact  Tn‘$  Company  accepts  ■'O  -eSDOnvO'iHy  e«ceo« 

•rjy  *ne  due  oe^Ofmance  r,t  ’’spec* -on  arOiO'  anaiyss  n  good  'aim  and  accopQ'ng  to  me  *u'es  o*  me  'fade  ano  of  science 
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Sample 

Total  Organic  Carbon 

Purgeable  Organic  Carbon 

parts  per 

million  (mg/L) 

18 

3.0 

0.2 

19 

2.5 

0.2 

20 

29. 

0.2 

21 

12. 

L/0.1 

22 

18. 

0.2 

27 

13. 

0.1 

36 

300. 

58. 

37 

110. 

16. 

38 

3.2 

0.7 

39 

120. 

11. 

62 

1.6 

0.2 

63 

1.3 

0.6 

64 

8.9 

1.8 

65 

3.0 

1.0 

66 

1.9 

1.1 

67 

3.8 

2.3 

68 

2.1 

0.7 

69 

4.9 

2.1 

70 

32. 

1.6 

71 

0.4 

0.1 

72 

0.7 

L/0.1 

73 

4.7 

2.2 

90 

4.4 

0.8 

91 

4.9 

0.2 

92 

4.1 

L/0.1 

93 

5.3 

L/0.1 

99 

0.4 

L/0.1 

100. 

0.4 

L/0.1 

101 

5.4 

4.8 

102 

37. 

26. 

103 

19. 

11. 

104 

10. 

6.1 

105 

12. 

7.4 

106 

47. 

30. 
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Sample  * 


Cyanide,  parts 
per  million 
(mg/kg) ,  dry  bas i s 


1 

0.013 

2 

0.010 

28* 

0.010 

29* 

0.013 

30* 

L/0.005 

31* 

0.013 

47 

0.006 

48 

L/0.005 

49 

0.006 

50 

0.006 

51 

0.010 

52 

0.006 

94 

0.007 

95 

0.007 

96 

0.009 

97 

0.012 

98 

0.007 

♦ 
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member  of  <ts  staff  in  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  yanted  only  on  contact  This  company  accepts  no  responsibility  except 
for  the  due  performance  of  nsoection  and/or  analysis  m  good  taith  and  according  to  the  rules  of  the  trade  and  of  science 
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parts 

per  mill  ion 

(mg/L) 

3 

4 

32* 

33* 

34* 

Phenol 

44. 

3.1 

34. 

0.026 

L/0.005 

35* 

74 

75 

76 

77 

Phenol 

0.056 

L/0.005 

L/0.005 

L/0.005 

L/0.005 

78 

79 

Phenol 

0.006 

L/0.005 

Sample  # 

%  Total  Solids 

Sample  # 

%  Total  Sol  ids 

5 

81.6 

44 

60.0 

6 

80.9 

45 

83.9 

7 

81.1 

46 

86.9 

8 

79.2 

80 

84.6 

9 

70.0 

81 

82.2 

10 

68.4 

82 

79.6 

11 

68.4 

83 

75.9 

12 

62.9 

84 

82.6 

13 

77.4 

85 

28.3 

14 

65.1 

86 

75.6 

15 

71.3 

87 

70.9 

16 

76.7 

88 

52.8 

17 

79.3 

89 

57.5 

This  report  is  submitted  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed  Subsequent  use  of  the  name  of  this  company  or  any 
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for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  and  of  science 
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LABORATORY  no  87860 


Note:  Balance  of  results  to  follow  upon  completion. 


Key 

L/  =  "less  than" 

*  =  samples  were  received  unpreserved 


Respectfully  submitted, 

Laucks  Testing  Laboratories ,  Inc. 


JMO: veg 
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APPENDIX  A 

Replicate  Quality  Control  Report 


Sample 

Analyte 

Replicate  1 

Replicate  2 

Control 

%  Relative  Error  Limits 

30 

Cyani de 

0.056 

0.060 

7. 

0-13 

98 

Cyani de 

0.064 

0.058 

10. 

0-13 

84 

Phenol 

0.049 

0.048 

2. 

0-10 

20 

TOC 

29. 

31. 

7. 

0-9 

63 

TOC 

1.3 

1.4 

7. 

0-9 

71 

TOC 

0.4 

0.4 

0. 

0-9 

103 

TOC 

19. 

19. 

0. 

0-9 

This  r«pon  s  submitted  'or  me  enctosrve  use  of  me  person  partnership  or  corporation  to  wnom  it  <*  addressed  Subsequent  use  of  the  name  of  m»a  company  or  any 
member  of  *ts  staff  m  connection  with  the  advertising  or  safe  of  any  product  or  proceat  will  De  yarned  only  on  convact  Thu  company  accepts  no  'eeponebmty  except 
for  me  due  performance  of  inspection  and/or  analysis  m  good  faith  and  according  to  the  rule*  of  the  trade  and  of  soence 
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APPENDIX  B 

Spike  Quality  Control  Report 


Sample 

Analyte 

Sampl e 
Found 

Spike 

Level 

Samp  &  Spike 
Found 

Ot 

Recovery 

Control 

Limit 

30 

Cyani de 

L/0.005 

0.050 

0.056 

112. 

72-114 

98 

Cyani de 

0.007 

0.050 

0.058 

102. 

72-114 

34 

Phenol 

L/0.005 

0.050 

0.049 

98. 

21 

TOC 

12. 

10. 

23. 

110. 

83-120 

73 

TOC 

4.7 

10. 

15. 

103. 

83-120 

This  report  *  suomtted  »or  me  e*ciusrve  use  of  me  person  partnership  or  corporation  to  *hom  >1  19  addressed  SuBseduent  ^se  ot  me  name  of  this  company  or  any 
memoer  of  ts  staff  <n  connection  w.tn  tne  advertising  or  saie  of  any  product  or  process  *■»  oe  panted  only  on  contact  Th.$  company  accepts  no  resoon$»o.iity  e«cept 
♦or  tne  oue  performance  of  nspection  and/or  analysis  m  good  faith  and  according  to  the  ruiet  of  the  trade  and  o*  science 
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cuent  Science  Appl  ications  International  Corporation  laboratory  no  87860  -  b 

476  Prospect  Street 

La  Jolla,  CA  92038  oate  peb.  19  1935 

ATTN:  Dana  Errett 

PO  #11-850423-38 

report  on  WATER  &  SOIL 


SAMPLE 

identification  Samples  are  identified  as  shown  in  report  #87860-a, 

dated  Feb.  12,  1985. 


TESTS  PERFORMED 
AND  RESULTS 


Total  Organic  Halogens  as  Cl 


Sample  Number 


parts  per  million  (mg/kg),  dry  basis 


5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 

44 

45 

46 

80 

OI 

ui 

82 

83 

84 

85 

86 

87 

88 
89 


2.9 

1.8 

1.1 

0.26 

0.96 

1.1 

0.98 

0.97 

0.63 

0.89 

0.65 

0.53 

0.24 

16. 

0.12 

0.18 

0.15 

1  /n  i 

U  /  \J  ,  X 

0.31 

0.20 

0.27 

1.8 

2.1 

3.1 

0.89 

0.59 


This  repon  is  submitted  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  «s  addressed  Subsequent  use  of  the  name  of  this  company  or  any 
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for  the  due  performance  of  inspection  and/or  analysis  in  good  faith  and  according  to  the  rules  of  the  trade  anq  of  soence 
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Total 

Organic  Ha' 

logens 

as  Cl 

Sample  Number 

parts 

per  mi 

11  ion  (mg/|_) 

23 

0. 

094 

24 

0. 

066 

25 

0. 

066 

26 

0. 

,094 

40 

1. 

,2 

41 

1. 

.2 

42 

0. 

,10 

43 

1. 

,5 

53 

0. 

,12 

54 

0, 

.13 

55 

0, 

.12 

56 

0. 

,10 

57 

1. 

.0 

58 

1. 

.4 

59 

0, 

.10 

60 

0, 

.10 

61 

8 

.2 

107 

0 

.041 

108 

0 

.039 

109 

0 

.039 

110 

0 

.044 

111 

0 

.10 

112 

0 

.049 

113 

0 

.052 

114 

0 

.036 

Key 

L/  =  less  than  Respectfully  submitted, 


JMO : veg 


Laucks  Testing  L aborator ies , 

1.17? 

'y. M.  Owens 


I  nc . 
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client  Science  Applications  International  Corporation  laboratory  no  87905-a 

476  Prospect  Street 

La  Jolla,  CA  92038  date  Feb.  12,  1985 

ATTN:  Dana  Errett 

PO  *11-850423-33 

report  on  WATER  &  SOIL 


SAMPLE 

IDENTIFICATION 


Submitted  12/21/84  and  identified  as  shown: 


TESTS  PERFORMED 
AND  RESULTS 


1)  85-5441  HAFB  FPTA-2  12/13/84  1355  248  Vickers 

2)  85-5442  HAFB  FPTA-2  12/13/84  1420  1-13  Vickers 

3)  85-5443  HAFB  SP-5  12/13/84  1435  1-19  Vickers 

4)  85-5444  HAFB  QA/QC  12/13/84  1435  Bailer  Wash  Vickers 

5)  85-5445  HAFB  QA/QC  12/13/84  1235  Replicate  1-19  Vickers 

6)  85-5446  HAFB  QA/QC  12/13/84  1435  Blank  Vickers 

7)  85-5447  HAFB  SP-5  12/13/84  1500  1-18  Vickers 

8)  85-5448  HAFB  FPTA-2  12/13/84  1355  248  Vickers 

9)  85-5449  HAFB  FPTA-2  12/13/84  1420  1-13  Vickers 

10)  85-5450  HAFB  SP-5  12/13/84  1435  1-19  Vickers 

11)  85-5451  HAFB  QA/QC  12/13/84  1435  Bailer  Wash  Vickers 

12)  85-5452  HAFB  QA/QC  12/13/84  1435  Replicate  1-19  Vickers 

13)  85-5453  HAFB  QA/QC  12/13/84  1435  Blank  Vickers 

14)  85-5454  HAFB  SP-5  12/13/84  1500  1-18  Vickers 

15)  85-5071  HAFB  SP-1  12/10/84  0905  SL-1  Vickers 

16)  85-5072  HAFB  SP-1  12/10/84  0910  SL-2  Vickers 

17)  85-5073  HAFB  SP-1  12/10/84  0920  SL-3  Vickers 

18)  85-5074  HAFB  SP-1  12/10/84  0920  SL-4  Vickers 

19)  85-5075  HAFB  QA/QC  12/10/84  0930  SP-1,  SL-4  Vickers 

20)  85-5302  HAFB  SP-1  12/12/84  1200  SD-2  Vickers 

21)  85-5303  HAFB  SP-1  12/12/84  1150  SD-1  Vickers 

22)  85-5304  HAFB  QA/QC  12/12/84  1200  SP-1,  SD02  Vickers 

23)  85-4054  HAfB  55  1 -SB-1  11/6/84  1009  2.5'-4.0'  BLS  Vickers  ’ 

24)  85-4055  l-SB-2  11/6/84  1015  4. 0-5. 3  BLS  interval 

25)  85-4056  l-SB-3  11/6/84  0929  4. 5-5.0  BLS  interval  Refusal  0  5 

26)  85-4057  7-SB-2R  11/6/84  1428 

27)  85-4058  12-SB-l  11/6/84  1310 

28)  85-4059  12-SB-2  11/6/84  1159 

29)  85-4914  10-1DR  11/6/84  Drumard  Cuttings  from  well 

30)  85-4915  4-3DR  Drumard  Cuttings  from  well 

31)  85-5208  Dover  AFB  SD-1  12/12/84  EFT 

32)  85-5209  Dover  AFB  SD-2  12/12/84  EFT 

33)  85-5210  Dover  AFB  QA-17  12/12/84  EFT  1000 

34)  85-5218  Dover  AFB  SD-9  12/12/84  EFT 


This  report  is  submrtted  tor  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed  SiDsequent  use  of  the  name  of  this  company  or  any 
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35)  85-5219  Dover  AFB  S0-10  12/12/84  EFT 

36)  85-5220  Dover  AFB  SD-11  12/12/84  EFT 

37)  85-5221  Dover  AFB  Sd-12  12/12/84  EFT 

38)  85-5291  Dover  AFB  0052-50-003  Gl-84  12/13/84  1130  EFT 

39)  85-5292  Dover  AFB  0052-50-004  GL-84  12/13/84  1115  EFT 

40)  85-5293  Dover  AFB  0052-50-005  GL-84  12/13/84  1050  EFT 

41)  85-5294  Dover  AFB  0052-50-006  GL-84  12/13/84  1000  EFT 

42)  85-5295  Dover  AFB  0052-50-007  GL-84  12/13/84  0935  EFT 

43)  85-5296  Dover  AFB  0052-50-008  GL-84  12/13/84  0930  EFT 

44)  85-5385  Dover  AFB  SD-17  12/14/84  9:05  EFT 

45)  85-5386  Dover  AFB  SD-019  12/14/84 

46)  85-5391  Dover  AFB  SL -13  12/13/84  EFT 

47)  85-5392  Dover  AFB  SL -14  12/13/84  EFT 

48)  85-5393  Dover  AFB  SL -15  12/13/84  EFT 

49)  85-5394  Dover  AFB  SL -16  12/13/84  EFT 

50)  85-5395  Dover  AFB  QA-20  12/14/84  0900  EFT 

51)  85-5396  Dover  AFB  SD-020  12/14/84  0900  EFT 

52)  85-5397  Dover  AFB  SD-021  12/14/84  0900  EFT 

53)  85-5398  Dover  AFB  SD-022  12/14/84  0900  EFT 

54)  85-5399  Dover  AFB  SD-023  12/14/84  0900  EFT 

55)  85-5400  Dover  AFB  SD-024  12/14/84  0900  EFT 

56)  85-5401  Dover  AFB  SD-025  12/14/84  0900  EFT 

57)  35-5402  Dover  AFB  SD-026  12/14/84  0900  EFT 

58)  85-5403  Dover  AFB  SD-027  12/14/84  0900  EFT 
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Samples  29  &  30  were  analyzed  in  accordance  with  40  CFR,  Part  261. 
Toxicity,  with  results  as  shown  below: 

concentration,  mg/L  (parts  per  million) 

24  for 

29 

30 

MCL 

Arsenic 

L/0.1 

L/0.1 

5.0 

Barium 

1.0 

0.5 

100. 

Cadmi urn 

0.04 

0.04 

1  .0 

Chromi urn 

L/0.1 

0.1 

5.0 

Lead 

0.4 

0.6 

5.0 

Mercury 

L/0.005 

L/0.005  0.2 

Selenium 

L/0.1 

L/0.1 

1 .0 

Si  1 ver 

L/0.1 

L/0.1 

5.0 

Samples  were 

further  tested  as  follows: 

1  2 

3 

4 

5 

6 

parts  per  million 

(mg/L ) 

Total  Organic 

Carbon 

2.2  5.6 

7.0 

0.6 

9.4 

1.2 

Purgeable  Organic  Carbon 

0.5  1.9 

3.8 

0.1 

5.9 

0.3 

Total  Organic  Carbon 

0/ 

*  70 

23 

24 

25 

26 

27 

28 

31 

2.0 

L  /0 . 1 

0.6  1 

.0 

0.6 

0.6 

3.2 

32 

33 

34 

35 

36 

37 

38 

1.2 

L/0.1 

0.3  1 

.8 

2.3 

1.3 

0.3 
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Total 

Organic  Carbon 

W 

y _ * 

39 

40 

41 

42 

_43_ 

44 

45 

0.9 

0.1 

2.2 

L/0.1 

4.4 

0.2 

0.9 

46 

47 

48 

49 

50 

51 

52 

0.3 

1.1 

1.4 

1 

rn 

o 

4.1 

2.3 

4.8 

53 

54 

55 

55 

57 

58 

2.4 

4.2 

3.4 

4.6 

1.3 

1.5 

Cyanide,  parts 

per 

million 

Sample  # 

(mg/kg). 

dry  basis 

Total 

Solids,  % 

15 

1.3 

72.9 

16 

0.6 

91.1 

17 

0.7 

82.1 

18 

0.8 

73.3 

19 

0.8 

72.2 

20 

3.0 

83.8 

21 

0.6 

87.0 

22 

3.9 

84.0 

31 

0.2 

80.6 

32 

0.2 

83.9 

33 

0.2 

84.9 

38 

0.2 

75.8 

39 

0.7 

78.1 

40 

0.2 

79.4 
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Cyanide,  parts 
per  million 

Sample  #  (mg/kg) ,  dry  b as i s  Total  Solids,  % 


41 

0.8 

57.3 

42 

0.1 

78.7 

43 

1.1 

30.0 

46 

0.3 

83.0 

47 

0.4 

82.8 

48 

0.4 

79.0 

49 

0.1 

70.0 

parts 

per 

million  (mg/kg) 

,  dry  bas 

i  s 

31 

32 

33 

38 

39 

Phenol 

3.2 

0.1 

L/0.1 

0.3 

L/0.1 

40 

41 

42 

43 

46 

Phenol 

L/0.1 

0.1 

L/0.1 

0.5 

L/0.1 

47 

48 

49 

Phenol 

L/0.1 

0.9 

0.8 
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parts  per  million 


8  9 


10  11 


Total  Organic  Halogens 
as  Cl 


0.025  2.2 


0.026  0.020 


Total  Organic  Halogens 

12 

13 

14 

as  Cl 

0.025 

0.018 

0.046 

27  28 

Total  Organic  Halogens 

as  Cl,  dry  basis  0.10  0.10 

Key 

L/  =  "less  than" 

MCL  =  Maximum  Contamination  allowed  per  regulation. 
Note:  Balance  of  results  to  follow  upon  completion. 


Respectfully  submitted, 

Laucks  Testing  L abor ator i es ,  Inc. 


/'J'.M.  Owens 


JMQ: veg 


* 
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APPENDIX  A 

Replicate  Quality  Control  Report 


Control 


Sample 

Analyte 

Replicate  1 

Repl icate  2 

%  Rel ati ve  Error 

Limits 

16 

Cyanide 

1.4 

1.3 

7. 

0-10 

1 

TOC 

2.0 

2.2 

10. 

★ 

31 

Phenol 

9.4 

9.3 

1. 

0-10 

49 

TOC 

0.3 

0.3 

(0.) 

★ 

8 

T0X 

0.025 

0.027 

(0.002) 

★ 

10  spike 

T0X 

0.042 

0.038 

(0.004) 

★ 

34 

TOC 

0.3 

0.4 

(0.1) 

★ 

37 

TOC 

1.3 

1.6 

21. 

★ 

43 

TOC 

4.4 

4.7 

6.6 

★ 

52 

TOC 

4.8 

5.5 

14. 

★ 

58 

TOC 

1.6 

1.5 

6.4 

★ 

parentheses  ()  indicate  absolute,  rather  than  relative,  error. 
*  indicates  none  established 
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APPENDIX  B 

Spike  Quality  Control  Report 


Sample 

Analyte 

Sample 

Found 

Spike 

Level 

Samp  &  Spike 
Found 

% 

Recovery 

16 

Cyanide 

0.6 

1.0 

1.4 

80. 

1 

TOC 

2.2 

10. 

13. 

108. 

31 

Phenol 

3.2 

6.2 

9.4 

100. 

10 

TOX 

0.026 

0050 

0.042 

32. 

10 

TOX 

0.026 

0.050 

0.038 

24. 
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client  Science  Applications  International  Corporation  laboratory  no  88149 

476  Prospect  Street 

La  Jolla,  CA  92038  DATE  Feb.  13,  1985 

ATTN:  Dana  Errett 

PO  #11-850423-38 

REPORT  ON  WATER  &  SOIL 


SAMPLE 

IDENTIFICATION 


Submitted  1/17/85  and  identified  as  shown: 


TESTS  PERFORMED 
AND  RESULTS 


1) 

85-4029 

2) 

85-4030 

3) 

85-4031 

4) 

85-4032 

5) 

85-4033 

6) 

85-4034 

7) 

85-4035 

8) 

85-4036 

9) 

85-4060 

10) 

85-4061 

ID 

85-4062 

12) 

85-4063 

13) 

85-4064 

14) 

85-5687 

15) 

85-5688 

2-812-06-18C-56 
2  - 81 2  - 06  - 1 8C -  56 


Dover  AFB  DR-1  1/9/85  Drum  Cuttings 
Dover  AFB  DR-1  1/9/85  Drum  Cuttings 


Sample  #15 

was 

analyzed  in  accordance 

with  40 

CFR ,  Part  261.24  for  EP 

Toxicity, 

wi  th 

results  as  shown  below 

concentration,  mg/L 

(parts  per  million) 

15 

MCL 

Arsenic 

L/0.1 

5.0 

Barium 

L/0.5 

100. 

Cadmium 

L/0.02 

1.0 

Chromi um 

L/0.1 

5.0 

Lead 

L/0.2 

5.0 

Mercury 

L/0.005 

0.2 

Selenium 

L/0.1 

1  .0 

S i 1 ver 

L/0.1 

5.0 

This  report  is  submmed  for  the  exclusive  use  of  the  person,  partnership,  or  corporation  to  whom  it  is  addressed  Subsequent  use  of  the  name  of  this  company  or  any 
member  of  its  staff  m  connection  with  the  advertising  or  sale  of  any  product  or  process  will  be  yanted  only  on  contract  This  company  accepts  no  responsibility  except 
for  the  due  performance  of  inspection  and/or  analysis  m  good  faith  and  according  to  the  rules  of  the  trade  and  of  saence 

Laucks 

Testing  Laboratories,  Inc. 

940  South  Hamey  Sheet.  Seattle.  Washington  98108  (206)  767-5060 

Chemistry  Microbiology  and  Technical  Services 


Certificate 


PAGE  NO  2 


SAI  laboratory  no  88149 

Samples  were  further  tested  as  follows: 


parts  per 

million 

(mg/kg) , 

dry  basis 

1 

2 

3 

4 

5 

6 

Total 

Organ i c 

Halogens 

as  C 

1 

3.5 

2.6 

2.5 

4.4 

2.4 

3.8 

7 

8 

9 

10 

11 

12 

Total 

Organic 

Halogens 

as  C 

1 

3.3 

3.4 

4.0 

2.4 

2.2 

2.8 

%,  dry 

basis 

1 

2 

3 

4 

5 

6 

Total 

Organic 

Carbon 

0.4 

L/0.1 

L/0.1 

1.2 

1.3 

1.5 

7 

8 

9 

10 

11 

12 

Total 

Organ i c 

Carbon 

3.5 

1.6 

2.8 

3.2 

4.5 

3.6 

%_ 

4  5  6 

81.0  36.0  31.2 

10  11  12 

92.0  90.9  39.0 


Total  Solids 


82.4  81.9  87.0 


7  8 


Total  Solids 


90.0  79.8  80.9 
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13 


parts  per  million  (mg/L) 


Total  Organic  Halogens  as  Cl 
Total  Organic  Carbon 


L /0 .02 
1.6 


Sample  #14  was  tested  for  ignitability  with  the  following  result: 

The  sample  is  a  solid  and  is  not  capable  under  standard  conditions  of  causing 
fire  through  friction,  absorption  of  moisture,  or  spontaneous  chemical  changes. 
The  sample  will  not  ignite  or  burn  even  when  exposed  to  heat  and  flame. 


Key 

1. /  =  "less  than" 

MCL  =  Maximum  Contamination  allowed  per  regulation. 


Respectfully  submitted, 

Laucks  Testing  Laboratories,  Inc. 

Q.  7Y? 

/. M.  Owens 


JMO: veg 
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APPENDIX  A 

Replicate  Quality  Control  Report 


Samp  1  e 

Analyte 

Repl icate  1 

Repl icate  2 

%  Rel at i v 

2 

TOX 

2.4 

2.6 

3. 

2 

TOC 

L/0.1 

L/0.1 

0. 

8 

TOC 

1.6 

1.6 

0. 
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APPENDIX  B 

Spike  Quality  Control  Report 


Sample 

Analyte 

Sample 

Found 

Spike 

Level 

Samp  &  Spike 
Found 

% 

Recovery 

2 

TOX 

2.6 

6.1 

9.0 

105. 

(if 
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cuent  Science  Applications  I nternat i onal  Corporation 
476  Prospect  Street 
La  Jolla,  CA  92038 
ATTN:  Dana  Errett 

REPORT  ON  SOD 


SAMPLE 

identification  Submitted  1/17/85  and  identified  as  shown  in  our  report  #88149, 

dated  Feb.  13,  1985. 

TESTS  PERFORMED 
AND  RESULTS 

Sample  *15  was  analyzed  in  accordance  with  40  CFR,  Part  261.24  for  EP 
Toxicity,  with  results  as  shown  below: 


concentration,  mg/L  (parts  per  million) 


15 

MCL 

L i ndane 

L/0.0005 

0.4 

Endr  i  n 

1/ 0.0005 

0.02 

Methoxych 1  or 

L/0.001 

10.0 

Toxaphene 

L /0 .005 

0.5 

2,4-D 

L/0.001 

10.0 

2,4,5-TP 

L/0.001 

1.0 

Key 

L/  =  "less  than" 

MCL  =  Maximum  Contamination  allowed  per  regulation. 


Respectfully  submitted, 

Laucks  Testina  i  ahor i °s ,  Inc 

o  >  ' 

t  /  \  . 

J.M.  Owens 


JMO : veg 

Thu  report  >s  suommed  'or  the  exclusive  use  of  the  person  partnership  or  corporation  to  *nom  .t  is  addressed  Subsequent  :h<?  name  >  *his  'unyar,  .1  r>, 
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.aboratortno  38149-b 
date  Feb.  20,  1985 
PO  #11  -850423-38 


I.D.  01  001815-18 


VOLATILE  ORGANIC  ANALYSIS 
DATA  SUMMARY 

(EPA  METHOD  8010  &  8020) 


Cl i ent :  Science  Applications 
Sample  I.D.:  85-5175  A  4 

Sample  Matrix:  Sediment. _ 


Date  Collected: _ 12-11-84 

Date  Received  by  Lab:  12-28-84 

Date  Analyzed: _  1-8-85 


ug/Kg 

1.5 

<  0.1 

<  0.7 

<  0.1 
<  0.1 
fe  0.8 
<  0.8 
<  0.2 
<0.1 
<  0.2 
<  0.1 

13.0 

<  0,4 

<  0.6 
ND 

3.6 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 

<  0.5 

<  0,4 
4.5 


Benzene 

Bromodi ch 1 oromethane 

Bromofo  rm 

Bromomethane 

Carbon  Tetrach 1 ori de 

Chi orobenzene 

Chloroethane 

2-Chloroethyl  vinylether 

Chi  oro  form 

Chloromethane 

Di bromoch 1 oromethane 

1 .2-  Di chi orobenzene 

1 .3- Di chi orobenzene 

1 .4-  Di chi orobenzene 

Di chlorodi f 1 uoromethane 
1 ,1  - Di chloroethane 
1 ,2- Di chloroethane 

1 .1  - Di chloroethene 
trans-1  ,2-Di chloroethene 

1 .2  Di ch 1 oropropane 
cis-1  ,3-Di chloropropene 
trans-1 ,3-Di chloropropene 
Ethyl  Benzene 
Methylene  Chloride 

1 ,1  ,2  ,2 -Tetra chloroethane 
Tetrachloroethene 


uq/kq 

54 . 9 _  Toluene 

3 , 2 _  1  , 1  , 1  - Tri chi oroethane 

<  0.1 _  1  ,1  ,2-Tri chloroethane 

2 . 9 _  Tri chi oroethene 

ND _  Tri chi orofl uoromethane 

<0.2 _  Vinyl  Chloride 


ND  =  Not  Detected,  limit  of 
detection  for  this 
compound  has  not  been 
ful ly  eval uated . 
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I ,  D. 


p  1  _  o 


:  c  i  5  - 


VOlA-  :  _E  ORGANIC  AN  A,.  *  G I C 
;ta  eummap* 

(  ERA  METHOD  SC  10  &  202C; 


Client  :  Science  Applications 
Sample  : .  D.  :  85-5176  Sum 

Sample  Matrix: _ Sediment 


Date  Cc'lected: _ 12-11-84 

Date  Received  by  Lac:  12-28-84 

Date  Analyzed:  i_g_g5 


Klila 
40.7 
-  0,1 
-■  C.  7 
-  0.1 
-0.1 
1.8 
<  0.8 
<  0.2 
<0.1 
<  0.2 
<  0.1 
273 
34.3 
<  0.6 
ND 
202 
1.1 
8.2 
229 
0.6 

<0.1 _ 

<  0.1 
<  0.1 
45.9 
<  0,4 
105 


_ uq/ Kq 

Benzene  658 

Sromodi cn 1 orometnane  12.0 

B  romo  form  '0.1 

Bromomethane  65.5 

Carbon  Tetracnlcri de  _ ND 

Chlorobenzene  <0,2 

Chi oroethane 


2- Chi o roe thy 1  vinyl  ether 

Chloroform 

Ch 1 oromethane 

Di b  romoch 1 oromethane 

1 .2-  Di ch 1 orobenzene 

1 .3- Di chlorobenzene 

1 .4-  Di chi orobenzene 

Di chi orodi f 1 uorome thane 

1 .1 - Di chloroethane 

1 .2-  Di chloroethane 
1 ,1  - Di chi oroethene 
trans-1  ,2- Di ch 1 oroethene 

1 .2- Di ch 1 oropropane 
cis-1  , 3- Di ch 1 oropropene 
trans-1  ,3-Dichlorcoropene 
Ethyl  Benzene 
Methylene  Chloride 

1  ,1  ,2  ,2- Tet rach 1 oroethane 
Tetrachloroethene 


To  1 aene 

1  f l  j.Tr:  cn  1  o ^cet ^ ane 
I  ,1  ,2-  "Vi  chi  oroethane 
Tr i chi  0 roe t nene 
7 ri  chi orcfl uorometnare 
Vinyl  Chloride 


Not  Detected,  limit  of 
detection  for  this 
compound  has  not  beer, 
fully  evaluated. 
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l.D.  01-001815-20 


VOLATILE  ORGANIC  ANALYSIS 
DATA  SUMMARY 

(EPA  METHOD  8010  l  8020) 


Cl ient :  Science  Appl  ications _ 

Sample  I.D.: _ 85-5177  IT 

Sample  Matrix: _ Sediment _ 


Date  Collected: _ 12-11-84 

Date  Received  by  Lab: _ 12-28-84 

Date  Analyzed: _ 1-6-85 _ 


uq/Kq 

-  0.2 
<0.1 
<0,7 
<  0.1 
<  0.1 
<  0.8 
<  0.8 
<  0.2 
<  0.1 
<  0.2 
<  0.1 
1.2 
<■  0.4 
0.6 
ND 

<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 

<  0.5 

<  0,4 
4.5 


M9/k.9. 


Benzene  <  0-4 

Bromodi chi oromethane  _ ^  •  9 

Bromoform  <  0-1 

Bromomethane  2.4 

Carbon  Tetrachloride  _ ND 

Chlorobenzene  <0-2 

Chi oroethane 


2-Chloroethyl vinyl  ether 
Ch loro fo rm 
Ch 1 oromethane 
Di  bromoch 1 oromethane 
1  ,2- Di chi oro benzene 
1  , 3- Di chi orobenzene 
1  ,4-Di chi orobenzene 
Di chi orodi fl uoromethane 
1  ,1  - Di ch loroethane 
1  ,2- Di chi oroethane 
1  ,1-Dichloroethene 
trans-1 ,2- Di ch 1 oroethene 
1  ,2-Di  chloropropane 
cis-1 ,3-Dichloropropene 
trans-1  ,3-Dichloropropene 
Ethyl  Benzene 
Methylene  Chloride 
1  ,1  ,2  ,2-Tetrachloroethane 
Tetrachloroethene 


Tol uene 

1 ,1 ,1-Tri chloroethane 
1  ,1  ,2-Tri  chi  oroethane 
Tri chi oroethene 
Tri chi orofl uoromethane 
Vinyl  Chloride 


Not  Detected,  1 imit  of 
detection  for  this 
compound  has  not  been 
fully  evaluated. 
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I.D.  01-001815-21 


VOL AT  I  LE  ORGANIC  ANALYSIS- 
DATA  SUMMARY 

(ERA  MLTHPr  8010  &  8020) 


Client :  Science  AppI ications 

Sample  I .  D.  :  85-5387 _ j_ 

Sample  Matrix:  Sediment _ 


Date  Collected _ 12-11-84 

Cate  Received  by  Lab:  12-28-84 

Date  Analyzed:  _ 1-8-85 _ 


uq/Kq 


pq/Kq 


-  0.2 
<  0.1 
<■0.7 

<  0.1 
<  0.1 
<  0.8 
<  0.8 
<  0.2 
<  0.1 
<  0.2 
<  0.1 

<  Q.4 

<  0,4 

<  0.6 
ND 

<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 

<  0.5 

<  0.4 
18.9 


Benzene  <  0.4 

Bromodi chi oromethane  _ 2 . 4 

Bromoform  <  0.1 

Bromomethane  _ 1 . 9 

Carbon  Tetrachlori de _ ND 

Chlorobenzene  <  0.2 

Chloroethane 


2-Chloroethyl vinyl  ether 
Ch  1  o  ro  fo  rm 

Ch 1 oromethane  ND  = 

Di bromoch 1 oromethane 

1 .2-  Di chi orobenzene 

1 .3- Di chi orobenzene 

1 .4- Di chlorobenzene 

Di chi o rod i f 1 uorome thane 

1 ,1  - Di chloroethane 
1 ,2- Di chi oroethane 

1 ,1  - Di chi oroethene 
trans-1  ,2- Di ch 1 oroethene 
1  ,2-Dichloropropane 
cis-1 ,3-Di chloropropene 
trans-1  ,3-Di chloropropene 
Ethyl  Benzene 
Methylene  Chloride 

1 ,1  ,2  ,2 -Tetra chi oroethane 
Tet  rach 1 oroethene 


T  o  1  j  e  n  e 

1 .1 . 1 - Tri chi c roethane 

1 .1 .2-  cnl oroethane 
Tri chi oroethene 

Tri cnl orofl uorometnane 
Vinyl  Chloride 


Not  Detected,  1 imit  of 
detection  for  this 
compound  has  not  been 
fully  evaluated. 
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I.D.  0 i -00 1815-22 


VOLATILE  ORGANIC  ANALYSIS 
DATA  SUMMARY 

(EPA  METHOD  8010  &  8020) 


Cl i e r  t :  Science  Applications _ 

Sample  I.D.: _ 85-5388  SL  H 

Sample  Mat ri x  :  Sediment _ 


Date  Collected: _ 12-11-84 

Date  Received  by  Lab:  12-28-84 

Date  Analyzed: _ 1-8-85 


yq/Kg 

<  0.2 
<  0.1 
<0.7 


<  0.1 


<  0.8 
<  0.8 
<  0.2 


<  0.2 
<  0.1 

<  0,4 
-  0.4 

<  0.6 
ND 


< 


< 


< 

>  - 

< 


I 


< 


< 


< 


0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.5 

0,4 

0.6 


_ uq  -'Kg 

Benzene  <0,4 

Bromodi ch 1 oromethane  _ 2 , 3 

Bromofcrm  <  Q.  1 

Bromomethane  _ 1 . 3 

Carbon  Tetrachloride  _ ND 

Chlorobenzene  <  0.2 

Chloroethane 


2-Chloroethyl vinylether 
Chloro fo rm 
Chi o-omethane 
Di  bromochl oromethane 

1 .2-  Di chi orobenzene 
1  ,3-Di chlorobenzene 
1 ,4-Di chlorobenzene 

Di ch 1 orodi f 1 uorome thane 
1 ,1  - Di chloroethane 

1 .2-  Di chi oroethane 
1 ,1  - Di chloroethene 
trans-1 ,2- Di ch 1 oroethene 

1 .2-  Di ch 1 oropropane 
cis-1 , 3- Di ch 1 oropropene 
trans-1  ,3-Di chloropropene 
Ethyl  Benzene 
Methylene  Chloride 

1 .1 .2 .2 - Tetra chi oroethane 
Tetrachloroethene 


To 1 uene 

1  ,1  ,1 -Tri  cnl  oroethane 
1 ,1  ,2  Tri c h 1 croetnane 
Tri chi oroethene 
Trichlorofl uoronethane 
Vinyl  Chloride 


Not  Detected,  1 imit 
detection  for  th^s 
compound  has  not  beer 
fully  evaluated. 
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C  7-DOlr 15-23 


«' o  LA  i  l t.  OP.GA.nC  AN  e L y  - . 

DA" A  DCMMAP. 

(EPA  METHOD  SO  1 0  6  SO 20 


Client:  Science  Applications 


Sample  I . D. : _ 

Samp 1  e  Mat  >"  x  : 


35- 5  38  9 


Sediment 


Date  Collected: 
Date  ?e ce 1 v e d  t 
Dare  Anal/zec: 


i-fO 


1?-?P-P.4 


1 .  e  -  p,  t 


l  Q  '  y‘  Q 


0.2 


0.1 


0.  7 


0.1 


r  p 


<  0.8 


0.2 


0.1 


0.2 


0.1 


ND 


0.1 


0.1 


0.1 


0. 
3l'_ 
0 .  1 


0.  1 
0 .  s 
u_.c_ 
A.? 


benzene 

B  rorr.jai  cr.  1  orome thane 
B  romo  fc  rrri 
B rpnometnane 
Carbon  Tetrachloride 
Ch  1 orobenzene 
Ch 1 oroethane 
2- Chi oroethyl vi nyl ethe  r 
Chloroform 
Ch 1 oromethane 
Di b  romoch 1 o  romet h ane 
1  ,2- Di ch 1 orobenzene 
1  ,  3- Di chlorobenzene 
1  , 4- Di ch 1 o robenzene 
Di  chlorodi f 1 uoromethane 
1  ,1  -  Di  ch 1 oroethane 
1  ,2*  Di cnl oroethane 
1  ,1  -  Di  ch  1  oroethene 
t rans- 1 ,2- Pi ch  1 o roe t re re 
1  ,2  -  Di  ch  1  O'-oprcpane 
cit-l  , 3- Di ch t orcpropene 
t  rans- 1  , 3- Di cn 1 oropropene 
E  t  h  j  1  Benzene 
Methylene  Chloride 
1  ,1  ,2  ,2  -  let  ra  ch  1  r. rceth ane 


1 uere 

;  , 1  , '  -  Tr  i  c:  1  O  r O' e t h, 


1  J  ,2  - ' 


r  n 


;  a  *  K  ^  r  p. 


^  r  l  1  c  r C 6  r-  K 6 r. 6 

Tri  c".  1  orofl  uoromet "are 

Vinyl  Chloride 


ND  =  Not  Detected,  limit  of 
detection  for  this 
compound  nas  not  been 
full y  eval ua ted. 


et racn ’ oroet  none 


I.D.  01-001815-24 


VOLATILE  ORGANIC  ANALYSIS 
DATA  SUMMARY 

(EPA  METHOD  8010  &  8020) 


Cl  lent :  Science  Appl  ications 

Sample  I.D.: _ 85-5390  5t  IW 

Sample  Matrix:  Sediment _ 


Date  Collected:  12-11-84 

Date  Received  by  Lab:  12-28-84 

Date  Analyzed: _ 1-8-85 _ 


wg/fq 


ug/K9 


<  0.2 
<  0,1 

<  0.7 

<  0.1 
<  0.1 
<  0.8 
<  0.8 
<  0.2 
<  0.1 
<  0.2 
<  0.1 

<  0.4 

<  0.4 

<  0.6 
ND 

<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
<  0.1 
102 
<  0,4 
2.0 


Benzene 

Bromodi chi oromethane 

Bromoform 

Bromomethane 

Carbon  Tetrachloride 

Chlorobenzene 

Chloroethane 

2- Chi oroethyl vinyl  ether 

Chloro fo rm 

Chi oromethane 

Di bromo chi oromethane 

1  ,2-Di  chlorobenzene 

1 .3- Dichlorobenzene 

1 .4-  Di chi orobenzene 

Di chi orodi fl uoromethane 
1  ,1-Di  chloroethane 
1  ,2- Di chloroethane 
1  ,1  -  Di  chloroethene 
trans-1 ,2- Di chi oroethene 
1  ,2-Di chloropropane 
cis-1  ,3-Dichloropropene 
trans-1 ,3-Dichloropropene 
Ethyl  Benzene 
Methylene  Chloride 
1  ,1  ,2  ,2-Tetrachloroethane 
Tetrachloroethene 


G  .  4 _  Toluene 

0.9 _  1 ,1  , 1 -Tri cnl o roethane 

0 . 1 _  1 ,1  ,2- Tri chi oroethane 

■l . 5 _  Tri chi oroethene 

ND _  Tri chi orofl uoromethane 

0 . 2 _  Vinyl  Chloride 


ND  =  Not  Detected,  limit  of 
detection  for  this 
compound  has  not  been 
fully  evaluated. 
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o  Technologies, 


Inc. 


:.D.  01-001815 


January  31,  1985 


Science  Applications.  International  Coro. 

475  Prospect  Street 
La  Jolla,  CA  92038 

Attention:  Dana  E>rett,' Donna  Nickel  sor 
Purchase  Order  No.:  11-850453-33 

On  December  28.  1984  Analytical  Technologies,  Ire.  received  se.en  (7; 
sewer  discharge  samples,  six  (6)  water  samples,  and  eleven  (11) 
sediment  samples  for  analysis  of  volatile  organic  acids  (V 0A), 
cyanides  (CN),  chemical  oxygen  demand  (COD),  and  phenol. 

Analysis  of  V0A  was  performed  by  gas  chromatography  with  Hall  detector 
and  photoionization  detector,  in  accordance  with  EPA  metnod  601,602 
for  the  water  samples  and  8010,  8020  for  the  soil  samples.  Samples 
85-5171,  85-5172,  85-5173,  and  85-5174  were  mostly  liquid  samples, 
and  were  analyzed  in  accordance  with  EPA  methods  601  and  602.  Analysis 
of  ohenol  for  five  (5)  of  the  sewer  discharge  samples  was  peformed 
by  a  direct  photometric  method,  in  accordance  with  Standard  Methods 
for  the  Examination  of  Water  anc  Wa ste  water  510c.  Analysis  or 
COD  for  the  seven  (7)  sewer  discharge  samples  was  performed  by  wet 
method  in  accordance  with  EPA  method  410  and  the  analysis  of  CN  for 
two  (2)  of  tne  sewer  discharge  samo’e  was  per-prmed  py  wet  methods 
in  accordance  with  EPA  method  225.1. 

Attached  are  tne  analytical  results. 


ii) . 

(John  W.  Strand 
'v5uppoy't  Services  Manaoe* 


I  * 


*■  p  w  \  r<  \>  •  .j  i  K  >/ 


.ciboratory  Man's 


Attachments 


Samples  f-'orn  this  project  will  oe  disposed  of  ir  thirty 
days  froi  th-  date  of  this  -voerf,  unless  we  a'v*  '!'f 
otherw i se . 


TM 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

117  N.  FIRST 

ANN  ARBOR,  MICHIGAN  48104  (313)  662-3104 


Project:  A2776 

Report  Date : 03-02-85 


Client  P.  0 
Report:  12453 


Samples  Recvd:  02-25-85 
Refer  Questions  To: 
THOMAS  CULLEN 


Client: 

JRB  ASSOCIATES,  INC. 
8400  WESTPARK  DRIVE 
MC  LEAN,  VA  22102 
Attention:  RICH  EADES 


Residual 


Samples  Will 
TWO  WEEKS 


Be  Held 


Client  I  D.:  MW  010 

ERG  Sample  No.  .  02/125537 

Matrix:  GROUND  WATER 

Date  Sampled:  02-21-85 


Parameter 

Re* 

suit 

Units 

PURCEABLE  AROMATICS 

BENZENE 

9. 

1 

ug  /L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug/L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug  /L 

1, 4-DICHLOROBENZENE 

ETHYLBENZENE 

ND 

(0. 

24) 

ug/L 

ND 

(0. 

3) 

ug/L 

TOLUENE 

1. 

7 

ug/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug/L 

pUEGr ABLES,  601 

ug/L 

CHLOROMETHANE 

ND 

(0. 

08) 

BRGMOMETHANE 

ND 

(1. 

2) 

ug/L 

D I CHLOROD I FLUOROMETHANE 

ND 

( 1. 

8) 

ug/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug  /L 

CH:_OROE  THANE 

ND 

(0 

52) 

ug/L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug/L 

TR ICHLOROFLUOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROETHYLENE,  1, 1- 

ND 

(0. 

05) 

ug/L 

DICHLQROETHANE,  1,  1- 

ND 

(0. 

05) 

ug/L 

TRANS-1, 2- DICHLOROETHYLENE 

1. 

2 

ug/L 

CHLOROFORM 

ND 

(0. 

05) 

ug/L 

DICHLORETHANE,  1,2- 

ND 

(0. 

05) 

ug/L 

TRICHLQROETHANS,  1,  1,  1- 

ND 

(0. 

05) 

ug/L 

CAR30N  TETRACHLORIDE 

ND 

(0. 

12) 

ug/L 

BROMOD I CHLOROME THANE 

ND 

(0. 

1  ) 

ug/L 

0 I CHLQROPROP ANE ,  1,2- 

ND 

(0. 

04) 

ug/L 

TRANS-1, 3-DICHL0R0PR0PENE 

ND 

(0. 

34) 

ug/L 

TRICHLOROETHYLENE 

ND 

(0. 

05) 

ug/L 

DIBROMOCHLOROMETHANE 

ND 

(0. 

09) 

ug/L 

TR ICHLOROETHANE,  1 , 1,2- 

ND 

(0. 

02) 

ug/L 

C IS-1, 3-D ICHLORPROPENE 

ND 

(0. 

2) 

ug/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

(0. 

13) 

ug/L 

BRCMOFORM 

ND 

(0. 

20) 

ug/L 

TETRACHLOROETHANE,  1,  1,2,2- 

ND 

(0. 

03) 

ug/L 

TETRACHLOROETHYLENE 

ND 

(0. 

05  > 

ug/L 

Page 


See  last  page  for  explanation  of  symbols 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP.  INC. 


Project  A2776 

Report  Da te : 03-02-85 


Cl  lent  ID.:  MW  010 

ERG  Sample  No.  :  02/125537 

Matrix:  GROUND  WATER 

Date  Sampled:  02-21-85 


Parameter 

Result 

Units 

CHLOROBENZENE 

ND 

(0.  25) 

ug  /L 

DICHLOROBENZENE- 

1, 3- 

ND 

<0.  32) 

u  g  /L 

DICHLOROBENZENE, 

1,  2- 

ND 

(0.  15) 

ug  /L 

DICHLOROBENZENE, 

1, 4- 

ND 

(0.  24) 

ug  /L 

Client  I  D.:  MW  Oil 

ERG  Sample  No. :  02/125538 

Matrix:  GROUND  WATER 

Date  Sampled:  02-21-85 


Parameter 


PUPCPABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- D I CHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES,  601 
CHLOROMETHANE 
EROMOMETHANE 

DICHLORODIFLUOROMETHANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR I CHLORQFLUOROMETHANE 
DICHLQROETHYLENE,  1,1- 

D I CHLOROETHANE,  1,1- 
TRANS-1, 2-DICHL0R0ETHYLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR ICHLOROETHANE,  1, 1, 1- 
CARBON  TETRACHLORIDE 

BROMOD I CHLOROMETHANE 
D I CHLOROPROPANE,  1,2- 
TRANS-1, 3-D ICHLOROPROPENE 

TRICHLOROETHYLENE 
D  I I3RQMQCHLQR0ME  THANE 
TR  ICHLOROETHANE,  1,1.2- 

CIS-1, 3-D I CHLORPROPENE 
CHLQROETHYLVINYL  ETHER,  2- 
BROMOFORM 

TETRACHLOROE  THANE,  1,  1,2,2- 

TETRACHLOROETHYLENE 

CHLOROBENZENE 


Res 

i  u  1  t 

_  Un 

i  t 

83 

ug 

/L 

ND 

(0. 

15) 

ug 

/L 

ND 

(0. 

32) 

ug 

/L 

ND 

(0. 

24) 

ug 

/L 

1 1 

ug 

/L 

8 

8 

ug 

/L 

ND 

(0 

25) 

ug 

/L 

ND 

(0. 

08) 

ug 

/L 

ND 

( 1. 

2) 

ug 

/L 

ND 

(  1 

8) 

ug 

/L 

6 

ug 

/L 

ND 

(0. 

52) 

ug 

/L 

ND 

(0 

25) 

ug 

/L 

ND 

(0. 

1  ) 

ug 

/L 

0 

67 

ug 

/L 

ND 

(0 

05) 

ug 

/L 

700 

ug 

/L 

ND 

<0 

05) 

ug 

/L 

39 

ug 

/L 

ND 

<0 

05) 

ug 

/L 

ND 

<0 

12) 

ug 

/L 

ND 

(0. 

1  ) 

ug 

/L 

ND 

(0. 

04  ) 

ug 

/L 

ND 

(0 

34  ) 

ug 

/L 

2 

100 

ug 

/L 

ND 

(0 

09  ) 

ug 

/L 

ND 

(0 

02  ) 

ug 

/L 

ND 

(0 

2  ) 

ug 

/L 

ND 

(0 

13) 

ug 

/L 

ND 

(0 

20) 

ug 

/L 

ND 

(0 

03  ) 

ug 

/L 

2700 

ug 

/L 

ND 

(0 

25) 

ug 

/L 

1 


1 


1 
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Client  I  D.: 
ERG  Sample  No. 
Matrix. 

Date  Sampled: 


MW  Oil 
02/125538 
GROUND  WATER 
02-21-85 


Parameter 


Result  Units 


DICHLOROBENZENE, 

1,  3- 

ND 

(0. 

32) 

DICHLOROBENZENE, 

1,2- 

ND 

(0. 

15) 

DICHLOROBENZENE, 

1, 4- 

ND 

(0. 

24) 

Client  I  D.  : 
ERG  Sample  No. 
Matrix: 

Date  Sampled: 


MW  012 
02/125539 
GROUND  WATER 
02-21-85 


Parameter 

Re? 

suit 

_  yn 

its 

PURCEABLE  AROMATICS 

BENZENE 

12 

ug 

/L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug 

/L 

1, 3-D  I CHLOROBENZENE 

ND 

(0. 

32) 

ug 

/L 

1, 4-D I CHLOROBENZENE 

ND 

(0. 

24) 

ug 

/L 

ETHYLBENZENE 

ND 

(0. 

3) 

ug 

/L 

TOLUENE 

3. 

1 

ug 

/L 

CHLOROBENZENE 

ND 

<0. 

25) 

ug 

/L 

PURGEABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug 

/L 

SROMOMETHANE 

ND 

( 1. 

2) 

ug 

/L 

D I C HLOROD I FLUOROMETHANE 

ND 

<  1. 

8) 

ug 

/L 

VINYL  CHLORIDE 

9 

52) 

ug 

/L 

chloroethane 

ND 

<0 

ug 

/L 

M ETHYLENE  CHLORIDE 

ND 

<0 

25) 

ug 

/L 

TR ICHLOROFLUOROMETHANE 

ND 

<0 

1  ) 

ug 

/L 

DICHLOROETHVLENE,  1,1- 

ND 

<0 

05) 

ug 

/L 

D I CHLOROETHANE,  1,1- 

ND 

(0. 

05) 

ug 

/L 

TRANS-1, 2-DICHL0R0ETHYLENE 

220 

05) 

ug 

/L 

CHLOROFORM 

ND 

(0. 

ug 

/L 

DICHLORETHANE,  1,2- 

62 

05) 

ug 

/L 

TR ICHLOROETHANE,  1,1,1- 

ND 

(0. 

ug 

/L 

C ARB ON  TETRACHLORIDE 

ND 

<0. 

12) 

ug 

/L 

BRCMOD I CHLOROMETHANE 

ND 

(0. 

1  ) 

ug 

/L 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug 

/L 

TRANS-1, 3-DICHLOROPROPENE 

ND 

(0. 

34) 

ug 

/L 

TRICHLOROETHYLENE 

18 

09) 

ug 

/L 

D I BROMQCHLQROMETHANE 

ND 

(0 

ug 

/L 

TR  ICHLOROETHANE,  1,1,2- 

ND 

(0. 

02) 

ug 

/L 

C IS- 1 , 3-DICHLGRPROPENc 

ND 

<0 

2) 

ug 

/L 

CH^OROETHYLVINYL  ETHER,  2- 

ND 

(0. 

13) 

ug 

/L 

BROMOFORM 

ND 

(0. 

20) 

ug 

/L 

TETRACHLOROETHANE,  1,1,2,  2- 

ND 

(0. 

03) 

ug 

/L 

TETRACHLOROETHYLENE 

ND 

6. 

3 

ug 

/L 

CHLOROBENZENE 

<0 

25  ) 

ug 

/L 

DICHLOROBENZENE,  1,3- 


ND  (0  32) 


ug  /L 
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Client  ID.: 
ERG  Samp  1 e  No . 
Matrix: 

Date  Sampled: 

_ Parameter _ 

DICHLOROBENZENE,  1.2- 
D I CHLOROBENZENE,  1,4- 


MW  012 
02/125539 
GROUND  WATER 
02-21-85 

Result  Units 

ND  <0. 15)  ug/L 

ND  (0  24)  ug/L 


C  1  ient  I  D.:  MW  013 

ERG  Sample  No.  :  02/125540 

Matrix:  ELUTRIATE 

Date  Sampled.  02-21-85 


Parameter 


PURGEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHVLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURCEABLES,  601 
CHLOROMETHANE 
BROMOMETHANE 

D I CHLOROD I FLUOROME  THANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR ICHLOROFLUOROMETHANE 
DICHLOROETHYLENE,  1, 1- 

D I CHLOROETHANE.  1, 1- 
TRANS-1, 2-DICHL0R0ETHYLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR ICHLOROETHANE.  1,1,1- 
CARBON  TETRACHLORIDE 

BRCMOD I CHLOROMETHANE 
DICHLOROPROPANE,  1,2- 
TRANS-1, 3-DICHL0R0PR0PENE 

TR ICHLOROETHYLENE 
D I  OR OflOCHLOROME THANE 
TR ICHLOROETHANE,  1,1.2- 

CIS-1,  3-D  I CHLORPROPENE 
CHLOROETHYLVINYL  ETHER,  2- 
BROMOFORM 

TETRACHLOROETHANE,  1.1, 2,  2- 

TETRACHLOROETHYLENE 

CHLOROBENZENE 


Result 

Units 

24 

ug  /L 

ND 

(0. 

15) 

ug/L 

ND 

(0 

32) 

ug/L 

ND 

(0. 

24) 

ug/L 

360 

ug/L 

24 

ug/L 

ND 

(0. 

25) 

ug/L 

ND 

(0 

08) 

ug/L 

ND 

(  1. 

2) 

ug/L 

ND 

(  1 

8) 

ug/L 

ND 

(0. 

2) 

ug/L 

ND 

(0. 

52) 

ug/L 

ND 

(0. 

25) 

ug/L 

ND 

(0 

1  ) 

ug/L 

ND 

<0 

05) 

ug/L 

ND 

(0. 

05) 

ug/L 

620 

ug/L 

ND 

(0. 

05) 

ug/L 

ND 

(0. 

05) 

ug/L 

ND 

(0. 

05) 

ug/L 

ND 

(0 

12) 

ug/L 

ND 

<0 

1  ) 

ug/L 

ND 

(0. 

04) 

ug/L 

ND 

(0 

34) 

ug/L 

2 

8 

ug/L 

ND 

(0 

09) 

ug/L 

ND 

(0 

02  ) 

ug/L 

ND 

<0 

2) 

ug/L 

ND 

(0. 

13) 

ug/L 

ND 

(0 

20) 

ug/L 

ND 

(0 

03) 

ug/L 

15 

ug/L 

ND 

(0 

25) 

ug/L 

DICHLOROBENZENE,  1,3- 
D I  CHLOROBENZENE,  1,2- 


ND  (0  32) 
ND  (0  15) 


ug/L 

ug/L 
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Client  I  D.:  MW  013 

ERG  Sample  No.  :  02/125540 
Matrix:  ELUTRIATE 

Date  Sampled:  02-21-85 


_ Parameter _ _ 

DICHLOROBENZENE,  1,4- 


Resu 1 t 
ND  (0.  24) 


Units 
ug  /L 


Client  I .  D.  : 
ERG  Sample  No. 
Matr i x : 

Date  Sampled: 


MU  021 
02/125541 
GROUND  WATER 
02-21-85 


_ Parameter _ 

PURGEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- D I CHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHVLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES,  601 
chloromethane 
BROMOMETHANE 

D I C HLOR OD I FLUOR 0ME TH ANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR ICHLOROFLUOROMETHANE 
DICHLOROETHYLENE,  1, 1- 

0 ICHLOROETHANE.  1,  1-  _ki_ 
TRANS-1,  2-DICHlOROETHYLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR  ICHLOROETHANE,  1,1,1- 
CARBON  TETRACHLORIDE 

BRCMOD I CHLOROMETHANE 
DICHLOROPROPANE,  1.2- 
TRANS-1, 3-DICHL0R0PRCPENE 

TRICHLOROETHYLENE 
D I 8R0M0CHL0RQMETHANE 
TR  ICHLOROETHANE,  1,1,2- 

CIS-1. 3-DICHL0RPR0PENE 
CHlOROETHYLUINYL  ETHER,  2- 
BR0M0F0RM 

TETRACHLOROETHANE,  1,  1 , 2,  2- 
TE  TRACHLOROETHYLENE 
CHLOROBENZENE 

DICHLOROBENZENE,  1,3- 
DICHLOROBENZENE,  1.2- 
D I  CHLOROBENZENE,  1,4- 


Result 

Units 

ND 

(0.  3) 

ug/L 

ND 

(0  15) 

ug/L 

ND 

(0.  32) 

ug/L 

ND 

(0.  24) 

ug/L 

1.  4 

ug/L 

ND 

(0.  3> 

ug/L 

ND 

(0.  25) 

ug/L 

ND 

(0.  08) 

ug/L 

ND 

(1.2) 

ug  /L 

ND 

(1.8) 

ug/L 

ND 

(0.  2) 

ug/L 

ND 

(0.  52) 

ug/L 

ND 

(0.  25) 

ug/L 

ND 

(0.  1  ) 

ug/L 

ND 

(0  05) 

ug/L 

ND 

(0  05) 

ug/L 

5  8 

ug/L 

ND 

(0.  05) 

ug/L 

ND 

(0  05) 

ug/L 

ND 

(0.  05) 

ug  /L 

ND 

(0.  12) 

ug/L 

ND 

<0.  1  > 

ug/L 

ND 

(0.  04) 

ug/L 

ND 

(0.  34) 

ug/L 

1.  7 

ug  /L 

ND 

(0  09) 

ug/L 

ND 

(0.  02) 

ug/L 

ND 

(0  2) 

ug/L 

ND 

(0.  13) 

ug/L 

ND 

(0.  20) 

ug/L 

ND 

(0.  03) 

ug/L 

1.  8 

ug/L 

ND 

(0  25) 

ug/L 

ND 

(0  32) 

ug/L 

ND 

(0.  15) 

ug/L 

ND 

(0.  24) 

ug/L 
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Client  I.  D.  :  MW  022 

ERG  Sample  No. :  02/125542 

Matrix:  GROUND  WATER 

Date  Sampled:  02-21-85 


Parameter 

Ret 

iult 

_  yn 

its 

PURGEABLE  AROMATICS 

BENZENE 

ND 

(0. 

3) 

ug 

/L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug 

/L 

1, 3-DICHLOROBENZENE 

ND 

<0. 

32) 

ug 

/L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug 

/L 

ETHYLBENZENE 

2. 

1 

ug 

/L 

TOLUENE 

ND 

(0. 

3) 

ug 

/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug 

/L 

PURGEABLES.  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug 

/L 

BRCMOMETHANE 

ND 

<1. 

2) 

ug 

/L 

DICHLORODIFLUOROMETHANE 

ND 

( 1. 

8) 

ug 

/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug 

/L 

chloroethane 

ND 

(0. 

52) 

ug 

/L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug 

/L 

TR ICHL0R0FLU0R0METHANE 

ND 

(0. 

1  ) 

ug 

/L 

DICHLOROETHYLENE,  1, 1- 

ND 

(0. 

05) 

ug 

/L 

D I CHLOROETHANE,  1,  1- 

ND 

(0. 

05) 

ug 

/L 

TRANS-1, 2-DICHL0R0ETHYLENE 

0. 

1 

ug 

/L 

CHLOROFORM 

ND 

(0. 

05) 

ug 

/L 

DICHLORETHANE,  1,2- 

ND 

(0. 

05) 

ug 

/L 

TR  I CHLOROETHANE,  1,  1,  1- 

ND 

(0. 

05) 

ug 

/L 

CARBON  TETRACHLORIDE 

ND 

(0 

12) 

ug 

/L 

ERCMOD I CHLOROMETHANE 

ND 

(0. 

1  ) 

ug 

/L 

DICHLOROPROPANE,  1.2- 

ND 

(0. 

04  > 

ug 

/L 

TRANS-1, 3-DICHL0R0PR0PENE 

ND 

(0 

34) 

ug 

/L 

TRICHLOROETHYLENE 

0. 

48 

ug 

/L 

D I RROMOCHLOROME THANE 

ND 

(0. 

09) 

ug 

/L 

TR  I CHLOROETHANE,  1,1,2- 

ND 

<0 

02) 

ug 

/L 

CIS-1. 3-DICHL0RPR0PENE 

ND 

(0. 

2) 

ug 

/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

<0 

13) 

ug 

/L 

BROMOFORM 

ND 

(0. 

20) 

ug 

/L 

TETRACHLOROETHANE,  1,  1,2,2- 

ND 

<0 

03) 

ug 

/L 

TETRACHLOROETHYLENE 

1 

4 

ug 

/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug 

/L 

DICHLOROBENZENE,  1,3- 

ND 

<0 

32) 

ug 

/L 

DICHLOROBENZENE,  1,2- 

ND 

(0 

15) 

ug 

/L 

DICHLOROBENZENE,  1,4- 

ND 

(0 

24  ) 

ug 

/L 
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C 1  ient  I  D.: 

ERG  Sample  No.  : 
Matrix: 

Date  Sampled: 

_ Parameter _ 

PURGEABLE  AROMATICS 
EENZENE 

1. 2- DICHLOROBENZENE 

1. 3- D I CHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES.  601 
CHLOROMETHANE 
BROMOMETHANE 

D I CHLOROD I FLUOROME  THANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR I C HLOROFLUOROHE  THANE 
DICHLOROETHYLENE,  1, 1- 

D I CHLOROETHANE i  1, 1- 
TRANS-1. 2-DICHL0R0ETHYLENE 
CHLOROFORM 

D I CHLORETHANE.  1 , 2- 
TR I CHLOROETHANE,  1, 1, 1- 
CAREON  TETRACHLORIDE 

BRCMQD I CHLOROMETHANE 
DICHLOROPROPANE,  1,2- 
TRANS-1 , 3-DICHL0RQPR0PENE 

TRICHLOROETHYLENE 
D I BROMOCHLOROMETHANE 
TRICHLOROETHANE,  1,1,2- 

CIS-1, 3-DICHLORPROPENE 
CHlOROETHYL VINYL  ETHER,  2- 
BRCMOFORM 

TETRACHLOROETHANE,  1,  1, 2, 2- 
TE  TR ACHLOROETHYLENE 
CHLOROBENZENE 

D I  CHLOROBENZENE,  1,3- 
DICHLOROBENZENE,  1,2- 
D I  CHLOROBENZENE,  1,4- 


MW  023 
02/125543 
GROUND  WATER 
02-21-85 

Result  Units 


ND  (0.3)  ug/L 

ND  (0.  15)  ug/L 

ND  (0.32)  ug/L 

ND  (0.24)  ug/L 

ND  (0.  3)  ug/L 

ND  (0.  3)  ug/L 

ND  (0.  25)  ug/L 

ND  (0.08)  ug/L 

ND  (1.  2)  ug/L 

ND  ( 1.  8)  ug/L 

ND  (0.  2)  ug/L 

ND  (0.  52)  ug/L 

ND  (O. 25)  ug/L 

ND  (0.  1  >  ug/L 

ND  (0  05)  ug/L 

ND  (O.  05)  ug/L 

ND  (O.  05)  ug/L 

ND  (0.  05)  ug/L 

ND  (O.  05)  ug/L 

ND  (0.  05)  ug/L 

ND  (0.  12)  ug/L 

ND  (0.  1  )  ug/L 

ND  (0.  04)  ug/L 

ND  (O.  34)  ug/L 

0.68  ug/L 

ND  (0.09)  ug/L 

ND  (0.02)  ug/L 

ND  (0.  2)  ug/L 

ND  (0.  13)  ug/L 

ND  (0.  20)  ug/L 

ND  (0.  03)  ug/L 

1.  1  ug/L 

ND  (0.25)  ug/L 

ND  (0.  32)  ug/L 

ND  <0.  15)  ug/L 

ND  (0.24)  ug/L 


er 
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C 1  lent  I  D  MW  024 

ERG  Sample  No.  :  02/125544 

Matrix:  GROUND  WATER 

Date  Sampled.  02-21-85 


Parameter 


Result _  Units 


PURGEABLE  AROMATICS 


BENZENE 

ND 

(0. 

3) 

ug 

/L 

1, 2-D I CHLOROBENZENE 

ND 

(0. 

15) 

u  g 

/L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug 

/L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug 

/L 

ETHYLBENZENE 

0 

72 

ug 

/L 

TOLUENE 

0. 

29 

ug 

/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug 

/L 

PURGEABLES,  601 

CHLOROME THANE 

ND 

(0. 

08) 

ug 

/L 

BROMOMETHANE 

ND 

( 1. 

2) 

ug 

/L 

D I CHLOROD I FLUOROME  THANE 

ND 

( 1. 

8) 

ug 

/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug 

/L 

CHLORQETHANE 

ND 

(0. 

52) 

ug 

/L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug 

/L 

TR ICHLOROFLUOROMETHANE 

ND 

(0. 

1  ) 

ug 

/L 

DICHLOROETHYLENE,  1, 1- 

ND 

<0 

05) 

ug 

/L 

D ICHLOROETHANE,  1,1- 

ND 

(0. 

05) 

ug 

/L 

TRANS-1, 2-D ICHLOROETHYLENE 

0. 

1 

ug 

/L 

CHLOROFORM 

ND 

(0 

05) 

ug 

/L 

DICHLORETHANE,  1,2- 

ND 

(0. 

05) 

ug 

/L 

TR ICHLOROETHANE.  1,  1,  1- 

ND 

(0. 

05) 

ug 

/L 

C ARSON  TETRACHLORIDE 

ND 

(0 

12) 

ug 

/L 

B  R  CMOD I C  HLOROMETHANE 

ND 

(0. 

1  ) 

ug 

/L 

D ICHLOROPROPANE.  1,2- 

ND 

(0 

04) 

ug 

/L 

TRANS-1, 3-DICHL0R0PR0PENE 

ND 

(0. 

34 ) 

ug 

/L 

TRICHLOROETHYLENE 

0 

23 

ug 

/L 

D I BROMOCHLOROMETHANE 

ND 

<0 

09) 

ug 

/L 

TR  ICHLOROETHANE,  1,1,2- 

ND 

(0. 

02  ) 

ug 

/L 

C IS- 1 , 3-DICHL0RPR0PENE 

ND 

(0. 

2) 

ug 

/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

(0 

13) 

ug 

/L 

BROMOFORM 

ND 

<0 

20) 

ug 

/L 

TE  TR AC HLORQE THANE,  1,  1,2,2- 

ND 

(0. 

03) 

ug 

/L 

TETPACHLOROETHYLENE 

0 

50 

ug 

/L 

CHuOROBENZENE 

ND 

<0 

25) 

ug 

/L 

DICHLOROBENZENE,  1,3- 

ND 

(0. 

32  ) 

ug 

/L 

D I  CHLOROBENZENE,  1.2- 

ND 

(0. 

1  5  ) 

ug 

/L 

D I  CHLOROBENZENE,  1,4- 

ND 

(0 

24) 

ug 

/L 
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Client  I.  D.  : 

ERG  Samp  1 e  No.  : 
Matrix: 

Date  Sampled: 

Parameter _ 


PURGEABLE  AROMATICS 
BENZENE 

1 . 2- DICHLOROBENZENE 

1 . 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES,  601 
CHLOROME THANE 
BRGMOMETHANE 

DICHLORODI FLUOROME  THANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TRICHLOROFLUOROMETHANE 
D I CHLQROETH YLENE .  1.1— 

D I CHLOROETHANE,  1.1— 

TRANS- 1 , 2-D I CHLOROETH YLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR I CHLOROETHANE,  1, 1, 1- 
CARBON  TETRACHLORIDE 

BRCMODICHLOROMETHANE 
DICHLOROPROPANE,  1,2- 
TRANS-1, 3-DICHL0R0PR0PENE 

TR I C  HLOROETHYLENE 
D I BROMOCHLOROMETHANE 
TR  I  CHLOROETHANE,  1,1,2- 

CIS-1, 3-DICHL0RPR0PENE 
CHLOROETHYLVINYL  ETHER,  2- 
BRCMOFORM 

TETRACHLOROETHANE,  1,  1,2,2- 

TETRACHLOROETHYLENE 

CHLOROBENZENE 

D I  CHLOROBENZENE,  1,3- 
DICHLOROBENZENE,  1,2- 
DICHLOROBENZENE,  1,4- 


MW  025 
02/125545 
GROUND  WATER 
02-21-85 


Result 

Units 

5. 

5 

uq  /L 

ND 

<0. 

15) 

ug/L 

ND 

<0. 

32) 

ug  /L 

ND 

(0. 

24) 

uq  /L 

4. 

0 

ug/L 

ND 

<0. 

3) 

ug/L 

ND 

(0. 

25) 

ug/L 

ND 

(0. 

08) 

uq  /L 

ND 

(1. 

2) 

ug/L 

ND 

(  1. 

8) 

uq  /L 

ND 

(0. 

2) 

uq  /L 

ND 

(0. 

52) 

ug/L 

ND 

(0. 

25) 

uq  /L 

ND 

(0. 

1  ) 

ug/L 

ND 

(0. 

05) 

ug/L 

ND 

(0. 

05) 

ug/L 

60 

uq  /L 

ND 

(0 

05) 

ug/L 

ND 

(0. 

05) 

ug/L 

ND 

(0. 

05) 

uq  /L 

ND 

(0. 

12) 

ug/L 

ND 

(0. 

1  ) 

ug/L 

ND 

(0. 

04) 

uq  /L 

ND 

(0. 

34) 

ug/L 

55 

ug/L 

ND 

(0. 

09) 

uq  /L 

ND 

(0 

02) 

ug/L 

ND 

(0 

2) 

ug/L 

ND 

(0. 

13) 

ug/L 

ND 

(0. 

20) 

ug/L 

ND 

<0 

03) 

ug/L 

1400 

ug/L 

ND 

(0. 

25) 

ug/L 

ND 

(0. 

32) 

ug/L 

ND 

(0. 

15) 

ug/L 

ND 

(0. 

24) 

ug/L 

ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date: 03-02-85 


Client  I  D.:  MW  027 

ERG  Sample  No.  :  02/125546 

Matrix:  GROUND  WATER 

Date  Sampled:  02-21-85 


Parameter 


Result  Units 


PUROEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES,  601 
CHLOROMETHANE 
BROMOMETHANE 

D I CHLOROD I FLUOROMETHANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR ICHLOROFLUOROMETHANE 
DICHLOROETHYLENE,  1,1- 

D I CHLOROETHANE,  1, 1- 
TRANS-1, 2-DICHLOROETHYLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR I CHLOROETHANE,  1, 1, 1- 
CARBON  TETRACHLORIDE 

BRCMOD ICHLORQMETHANE 
DICHLOROPROPANE,  1.2- 
TRANS-1, 3-DICHL0R0PR0PENE 

TRICHLOROETHYLENE 
D I 8R0M0CHL0R0METHANE 
TRICHLOROETHANE,  1,1,2- 

C IS— 1, 3-D I CHLORPROPENE 
CHLOROETHYLVINYL  ETHER,  2- 
BROMOFORM 

TETRACHLOROETHANE,  1,1,2,  2- 
TETRACHLOROETHYLENE 


•LOROBENZENE 

CHLOROBENZENE, 

1, 3- 

CHLOROBENZENE, 

1 , 2- 

CHLOROBENZENE, 

1 , 4- 

ND 

(0. 

3) 

ug  /L 

ND 

(0. 

15) 

ug  /L 

ND 

(0. 

32) 

ug  /L 

ND 

(0 

24) 

ug  /L 

0. 

34 

ug  /L 

0 

27 

ug  /L 

ND 

(0. 

25) 

ug  /L 

ND 

<0. 

08) 

ug  /L 

ND 

(  1. 

2) 

ug  /L 

ND 

(  1. 

8) 

ug  /L 

10 

ug  /L 

ND 

(0. 

52) 

ug  /L 

ND 

(0. 

25) 

ug  /L 

ND 

(0. 

1  ) 

ug  /L 

1. 

5 

ug  /L 

ND 

(0. 

05) 

ug  /L 

790 

ug  /L 

ND 

(0. 

05) 

ug  /L 

ND 

(0. 

05) 

ug  /L 

ND 

(0. 

05) 

ug  /L 

ND 

(0. 

12) 

ug  /L 

ND 

(0. 

1  ) 

ug  /L 

ND 

(0. 

04) 

ug  /L 

ND 

(0. 

34  ) 

ug  /L 

300 

ug  /L 

ND 

(0. 

09) 

ug  /L 

ND 

(0. 

02) 

ug  /L 

ND 

(0. 

2) 

ug  /L 

ND 

(0. 

13) 

ug  /L 

ND 

(0. 

20) 

ug  /L 

ND 

(0 

03) 

ug  /L 

940 

ug  /  L 

ND 

<0 

25) 

ug  /L 

ND 

(0 

32) 

ug  /L 

ND 

(0 

15) 

ug  /L 

ND 

(0 

24  ) 

ug  /L 
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ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project.  A2776 
Report  Date : 03-02-85 


Client  ID.: 

ERG  Samp  1 e  No .  : 
Matrix: 

Date  Sampled: 

_ Parameter _ 

PURGEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1 . 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
P'JRGEABLES,  601 
CHCOROMETHANE 
BROMOMETHANE 

DICHLORODIFLUOROMETHANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR ICHLOROFLUOROMETHANE 
DICHLOROETHYLENE.  1, 1- 

D I CHLOROETHANE'  1,1- 
TRANS-l, 2-DICHL0R0ETHYLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR I CHLOROETHANE,  1,  1,  1- 
CARBON  TETRACHLORIDE 

BROMODICHLOROMETHANE 
DJCHLOROPROPANE,  1,2- 
TRANS-1, 3-DICHL0R0PR0PENE 

TRICHLOROETHYLENE 
D 1  BP OMOCHLOROME THANE 
TRICHLOROETHANE,  1,1,2- 

CIS-1, 3-D  I CHLORPROPENE 
CHLOROETHYLVINYL  ETHER,  2- 
BRCriOFORM 

TETRACHLOROETHANE,  1,1,2,  2- 

TETRACHLOROETHYLENE 

CHLOROBENZENE 

DICHLOROBENZENE,  1,3- 
D I CHLOROBENZENE,  1,2- 
D I  CHLOROBENZENE,  1,4- 


QA-1 

02/125547 
GROUND  WATER 
02-21-85 

Result  Units 


ND  <0.  3)  ug/L 

ND  (0.  15)  ug/L 

ND  (0.  32)  ug/L 

ND  (0.24)  ug/L 

ND  (0.  3)  ug/L 

1.  1  ug/L 

ND  (O.  25)  ug/L 

ND  <0  08)  ug/L 

ND  (  1.  2)  ug/L 

ND  ( 1.  8)  ug/L 

ND  (O.  2)  ug/L 

ND  (0.  52)  ug/L 

ND  (0.  25)  ug/L 

ND  (0.  1  )  ug/L 

ND  (0.  05)  ug/L 

ND  (0.  05)  ug/L 

ND  (0.  05)  ug/L 

ND  (0.  05)  ug/L 

ND  (O.  05)  ug/L 

ND  (0.  05)  ug/L 

ND  (O.  12)  ug/L 

ND  (0.  1  )  ug/L 

ND  (0.  04)  ug/L 

ND  (0. 34)  ug/L 

0.  2  ug/L 

ND  (C.  09)  ug/L 

ND  (0  02)  ug/L 

ND  (O.  2)  ug/L 

ND  (0  13)  ug/L 

ND  (0. 20)  ug/L 

ND  (0.  03)  ug/L 

0  68  ug/L 

ND  <0  25)  ug/L 

ND  (0.  32)  ug/L 

ND  (0.  15)  ug/L 

ND  <0.  24)  ug/L 


1 


l 


1 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP.  INC. 


Project:  A2776 

Report  Date : 03-02-85 


Client  I.  D  :  QA-2 

ERG  Sample  No. :  02/125548 

Matrix:  GROUND  WATER 

Date  Sampled:  02-21—85 


Parameter 

Re? 

iult 

Units 

PURCEABLE  AROMATICS 

BENZENE 

ND 

CO. 

3) 

ug  /L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug  /L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug  /L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug  /L 

ETHYLBENZENE 

ND 

(0. 

3) 

ug  /L 

TOLUENE 

0. 

54 

ug  /L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug  /L 

PURGEABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug  /L 

BRCMOMETHANE 

ND 

(  1. 

2) 

ug  /L 

D I CHLOROD I FLUOROMETHANE 

ND 

(  1 

8) 

ug  /L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug  /L 

CHLOROETHANE 

ND 

(0 

52) 

ug  /L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug  /L 

TR I C  HLOROFLUOROMETHANE 

ND 

<0 

1  ) 

ug  /L 

DICHLOROETHYLENE,  1, 1- 

ND 

(0. 

05) 

ug/L 

D I CHLOROETHANE,  1, 1- 

ND 

(0. 

05) 

ug  /L 

TRANS-1, 2-DICHL0R0ETHYLENE 

ND 

(0. 

05) 

ug/L 

CHLOROFORM 

ND 

(0. 

05) 

ug/L 

DICHLORETHANE,  1,2- 

ND 

<0 

05) 

ug/L 

TRICHLOROETHANE,  1,1,1- 

ND 

(0. 

05) 

ug/L 

CARQON  TETRACHLORIDE 

ND 

<0 

12) 

ug/L 

BRCMOD I CHLOROMETHANE 

ND 

(0 

1  ) 

ug/L 

D I CHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug/L 

TRANS-1, 3-DICHL0R0PR0PENE 

ND 

(0. 

34  ) 

ug/L 

TRICHLOROETHYLENE 

0 

18 

ug/L 

D I BROMOCHLOROME  THANE 

ND 

(0. 

09) 

ug/L 

TRICHLOROETHANE,  1,1,2- 

ND 

<0 

02) 

ug/L 

CIS-1, 3-D  I CHLORPROPENE 

ND 

(0 

2) 

ug/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

(0 

13) 

ug/L 

BRCMOFORM 

ND 

(0. 

20) 

ug/L 

TETRACHLOROETHANE,  1,  1,2,2- 

ND 

(0 

03) 

ug/L 

TETPACHLOROETHYLENE 

0 

48 

ug/L 

CHLOROBENZENE 

ND 

(0 

25) 

ug/L 

D I  CHLOROBENZENE/  1,3- 
D I  CHLOROBENZENE,  1,2- 
D I  CHLOROBENZENE ,  1,4- 


ND  (0  32) 
ND  (0  15) 
ND  (0  24 ) 


u g  /L 
u  g  /L 
ug/L 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date: 03-02-85 


Client  ID.:  QA-3 

ERG  Sample  No.:  02/125549 

Matrix:  GROUND  WATER 

Date  Sampled:  02-21-85 


Parameter 


Result  Units 


PURGEABLE  AROMATICS 


BENZENE 

23 

ug  /L 

l, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug  /L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug  /L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug  /L 

ETHYLBENZENE 

570 

ug  /L 

TOLUENE 

56 

ug  /L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug  /L 

PURGEABLES,  601 

CHLOROME THANE 

ND 

(0. 

08) 

ug  /L 

BROMOMETHANE 

ND 

(1. 

2) 

ug/L 

D I CHLOROD I  FL'JOROMETHANE 

ND 

( 1. 

8) 

ug/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug/L 

CHLOROETHANE 

ND 

(0. 

52) 

ug/L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug/L 

TR ICHLOROFLUOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROETHYLENE,  1, 1- 

ND 

<0 

05) 

ug/L 

D I CHLOROETHANE-  1- 1- 

ND 

(0. 

05) 

ug/L 

TRANS-1, 2-DICHL0R0ETHYLENE 

640 

ug/L 

chloroform 

ND 

(0. 

05) 

ug/L 

DICHLORETHANE-  1,2- 

ND 

(0. 

05) 

ug/L 

TR I CHLOROETHANE,  1, 1, 1- 

ND 

(0. 

05) 

ug/L 

CARBON  TETRACHLORIDE 

ND 

(0. 

12) 

ug  /L 

BRCMOD I CHLOROME  THANE 

ND 

(0. 

1  > 

ug/L 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug/L 

TRANS-1, 3-DICHL0R0PR0PENE 

ND 

(0. 

34) 

ug/L 

TRICHLOROETHYLENE 

0. 

53 

ug/L 

D I 3R0M0CHL0R0METHANE 

ND 

(0. 

09) 

ug/L 

TRICHLOROETHANE,  1,1,2- 

ND 

(0 

02) 

ug/L 

CIS-1, 3-DICHL0RPR0PENE 

ND 

(0. 

2) 

ug/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

(0. 

13) 

ug/L 

BROMOFORM 

ND 

<0 

20) 

ug/L 

TETRACHLOROETHANE,  1,  1,2,2- 

ND 

(0. 

03) 

ug/L 

rETRACHLOROETHYLENE 

3 

0 

ug/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug/L 

D I  CHLOROBENZENE,  1,3- 

ND 

(0. 

32) 

ug/L 

DiCHLOROBENZENE.  1,2- 

ND 

(0. 

15) 

ug/L 

DICHLOROBENZENE,  1.4- 

ND 

(0. 

24) 

ug  /L 
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ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP.  INC. 


Project:  A2776 

Report  Date  03-02-85 


Client  I .  D 
ERG  Samp  1 e 
Matrix: 
Date  Samp  1 

_ Parameter _ 

PURGEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES,  601 
CHLOROMETHANE 
BRGMOMETHANE 

D I CHLOROD I FLUOROMETHANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TRIG  HLOROFLUOROMETHANE 
D 1 CHLOROETHYLENE,  1,1- 

D I C  HLOROE  THANE ,  1,  1- 

TRANS-1, 2-D I CHLOROETHYLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR I CHLOROETHANE,  1,1,1- 
CARBON  TETRACHLORIDE 

BROMOD I CHLOROME  THANE 
DICHLOROPROPANE-  1,2- 
TRANS-1, 3-DICHL0R0PR0PENE 

TRICHLOROETHYLENE 
D I BROMOCHLOROME  THANE 
TR ICHLOROETHANE,  1 ,  1,2- 

C IS-1 , 3-D  I CHLORPROPENE 
CHLOROETHYLVINYL  ETHER,  2- 
BROMOFORM 

TETRACHLOROETKANE,  1,  1, 2,  2- 

tetrachloroethylene 

CHLOROBENZENE 

DICHLOROBENZENE,  1,3- 
DICHLOROBENZENE,  1,2- 
D I  CHLOROBENZENE ,  1,4- 


MW  001  J 
No.  :  02/125599 

GROUND  WATER 
d:  0 2-22-85 


Res 

>  u  1 1 

_  Un 

its 

ND 

(0. 

3) 

ug 

/L 

ND 

(0. 

15) 

*J  9 

/L 

ND 

(0 

32) 

ug 

/L 

ND 

(0. 

24 ) 

ug 

/L 

ND 

(0. 

3) 

ug 

/L 

ND 

(0. 

3) 

ug 

/L 

ND 

(0. 

25) 

ug 

/L 

ND 

(0. 

08) 

ug 

/L 

ND 

(1. 

2) 

ug 

/L 

ND 

(  1. 

8) 

ug 

/L 

ND 

(0 

2) 

ug 

/L 

ND 

(0. 

52) 

ug 

/L 

ND 

(0. 

25) 

ug 

/L 

ND 

(0. 

1  ) 

ug 

/L 

45 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

20 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

0. 

58 

ug 

/L 

ND 

.0. 

05) 

ug 

/L 

ND 

(0. 

12) 

ug 

/L 

ND 

(0 

1  ) 

ug 

/L 

ND 

(0 

04) 

ug 

/L 

ND 

(0. 

34  ) 

ug 

/L 

170 

ug 

/L 

ND 

(0. 

09  ) 

ug 

/L 

ND 

(0 

02) 

ug 

/L 

ND 

CO 

2) 

ug 

/L 

ND 

(0. 

13) 

ug 

/L 

ND 

CO 

20) 

ug 

/L 

ND 

(0 

03) 

ug 

/L 

1' 

500 

ug 

/L 

ND 

(0 

25) 

ug 

/L 

ND 

(0. 

32  ) 

ug 

/L 

ND 

(0 

1  5  , 

ug 

/L 

ND 

(0 

24  ) 

ug 

/L 
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Client  I  D.: 
ERG  Sample  No. 
Matrix: 

Date  Sampled: 

_ Paramete  r _ 

PURGEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES,  601 
CHLOROMETHANE 
SROKOMETHANE 

DICHLORODIFLUOROMETHANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR ICHLOROFLUOROMETHANE 
DICHLOROETHYLENE,  1.1- 

D I CHLOROETHANE.  1,1- 
TRANS-1. 2-DICHLOROETHYLENE 

chloroform 

DICHLORETHANE.  1,2- 
TRICHLOROETHANE.  1,1,1- 
C ARE ON  TETRACHLORIDE 

BRCriOD  I  CHLOROMETHANE 
DICHLOROPROPANE,  1,2- 
TRANS-1, 3-DICHcOROPROPENE 

TRICHLOROETHYLENE 
D I BROMOCHLOROMETHANE 
TRICHLOROETHANE,  1,1,2- 

C I S- 1 , 3-D I CHLORPROPENE 
CHLQRQETHYLVINYL  ETHER,  2- 
BROMOFORM 

TETRACHLOROETHANE,  1,  1,2,2- 

TETRACHLOROETHYLENE 

CHLOROBENZENE 

DICHLOROBENZENE,  1,3- 
DICHLOROBENZENE,  1,2- 
DICHLOROBENZENE,  1,4- 


MW  002  J 
02/125600 
GROUND  WATER 
02-22-85 


Re« 

,ult 

Un 

its 

ND 

(0. 

3) 

ug 

/L 

ND 

(0. 

15) 

ug 

/L 

ND 

(0. 

32) 

ug 

/L 

ND 

(0. 

24) 

ug 

/L 

0. 

4 

ug 

/L 

ND 

(0. 

3) 

ug 

/L 

ND 

(0. 

25) 

ug 

/L 

ND 

(0. 

08) 

ug 

/L 

ND 

( 1. 

2) 

ug 

/L 

ND 

( 1. 

8) 

ug 

/L 

ND 

(0. 

2) 

ug 

/L 

ND 

(0. 

52) 

ug 

/L 

ND 

(0. 

25) 

ug 

/L 

ND 

(0. 

1  ) 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

ND 

(0. 

05) 

ug 

/L 

ND 

(0. 

12) 

ug 

/L 

ND 

(0. 

1  ) 

ug 

/L 

ND 

<0. 

04) 

ug 

/L 

ND 

<0 

34) 

ug 

/L 

0. 

21 

ug 

/L 

ND 

<0 

09) 

ug 

/L 

ND 

(0. 

02) 

ug 

/L 

ND 

<0. 

2) 

ug 

/L 

ND 

<0 

13) 

ug 

/L 

ND 

<0 

20) 

ug 

/L 

ND 

<0 

03) 

ug 

/L 

1. 

0 

ug 

/L 

ND 

(0. 

25) 

ug 

/L 

ND 

(0. 

32) 

ug 

/L 

ND 

(0. 

15) 

ug 

/L 

ND 

<0 

24) 

ug 

/L 

ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP.  INC. 


Project:  A2776 

Report  Date : 03-02-85 


Client  I.D.  : 
ERG  Sample  No. 
Matrix: 

Date  Samp  led: 


MW  004  J 
02/125601 
GROUND  WATER 
02-22-85 


Parameter 


Result  Units 


PURGEABLE  AROMATICS 


BENZENE 

ND 

(0. 

3) 

ug 

/L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug 

/L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug 

/L 

1, 4-DICHLOROBENZENE 

ND 

<0. 

24) 

ug 

/L 

ETHYLBENZENE 

ND 

(0. 

3) 

ug 

/L 

TOLUENE 

ND 

(0 

3) 

ug 

/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug 

/L 

PURGEABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug 

/L 

BROMQMETHANE 

ND 

(  1. 

2) 

ug 

/L 

DICHLORODIFLUOROMETHANE 

ND 

(  1. 

8) 

ug 

/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug 

/L 

CHLOROETHANE 

ND 

(0. 

52) 

ug 

/L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug 

/L 

TR ICHLOROFLUOROMETHANc 

ND 

(0. 

1  ) 

ug 

/L 

DICHLOROETHYLENE,  1.1- 

ND 

(0. 

05) 

ug 

/L 

D I CHLOROETHANE,  1, 1- 

ND 

(0. 

05) 

ug 

/L 

TRANS-1,  2-D I CHLOROETHYLENE 

ND 

(0. 

05) 

ug 

/L 

CHLOROFORM 

ND 

(0. 

05) 

ug 

/L 

DICHLORETHANE,  1,2- 

ND 

(0. 

05) 

ug 

/L 

TR  ICHLOROETHANE,  1,  1,  1- 

ND 

(0. 

05) 

ug 

/L 

C ARSON  TETRACHLORIDE 

ND 

(0. 

12) 

ug 

/L 

BRCMODICHLOROMETHANE 

ND 

(0. 

1  ) 

ug 

/L 

D I CHLOROPROP ANE ,  1,2- 

ND 

(0. 

04) 

ug 

/L 

TRANS-1, 3-DICHL0R0PR0PENE 

ND 

(0. 

34) 

ug 

/L 

TR I CHLOROETHYLENE 

0 

14 

ug 

/L 

D I BROMOCHLOROMETHANE 

ND 

<0 

09) 

ug 

/L 

TR  ICHLOROETHANE,  1,1,2- 

ND 

<0 

02) 

ug 

/L 

CIS-1, 3-D ICHLQRPROPENE 

ND 

(0. 

2) 

ug 

/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

(0 

13) 

ug 

/L 

BRCMOFORM 

ND 

<0 

20  ) 

ug 

/L 

TETRACHLOROETHANE,  1,  1,2,2- 

ND 

(0. 

03) 

ug 

/L 

TETRACHLOROETHYLENE 

0 

49 

ug 

/L 

CHLOROBENZENE 

ND 

(0 

25) 

ug 

/L 

DICHLOROBENZENE.  1,3- 
D I  CHLOROBENZENE,  1,2- 
DICHLOROBENZENE,  1,4- 


ND  (0  32) 
ND  (015) 
ND  <0  24) 


ug  /L 
ug  /L 
ug  /L 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date : 03-02-85 


Client  ID.:  MW  101 

ERG  Sample  No.  :  02/125602 
Matrix:  GROUND  WATER 

Date  Sampled:  02-22-85 


Pa  rameter 

Result 

Units 

PURGEABLE  AROMATICS 

BENZENE 

ND 

(0. 

3) 

ug  /L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug  /L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug  /L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug  /L 

ETHYLBENZENE 

1. 

3 

ug  /L 

TOLUENE 

220 

ug  /L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug  /L 

PURGtABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug  /L 

BRCMOMETHANE 

ND 

( 1. 

2) 

ug  /L 

D I CHLOROD I FLUOROMETHANE 

ND 

( 1. 

8) 

ug  /L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug/L 

CHLOROETHANE 

ND 

(0. 

52) 

ug  /L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug/L 

TR ICHLOROFLUOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROETHYLENE.  1. 1- 

ND 

(0. 

05) 

ug/L 

D I CHLOROETHANE,  1,1- 

ND 

CO. 

05) 

ug/L 

TRANS-1, 2-D ICHLOROETH YLENE 

1 

2 

ug/L 

CHLOROFORM 

ND 

(0. 

05) 

ug/L 

D I CHLORETHANE,  1 , 2- 

ND 

(0. 

05) 

ug/L 

TR I  CHLOROETHANE,  1,  1,  1- 

0. 

51 

ug/L 

CARBON  TETRACHLORIDE 

ND 

(0. 

12) 

ug/L 

BROMOD I CHLOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug/L 

TRAMS-1, 3-DICHL0R0PR0PENE 

ND 

<0. 

34) 

ug  /L 

TR 1 C  HLOROETHYLENE 

20 

ug/L 

D I BROMOCHLOROME THANE 

ND 

(0. 

09) 

ug/L 

TRICHLOROETHANE,  1,1,2- 

ND 

(0. 

02) 

ug/L 

C I S- 1 , 3-D  I CHLORPROPENE 

ND 

(0. 

2) 

ug/L 

CHwOROETHYLVINYL  ETHER,  2- 

ND 

CO 

13) 

ug/L 

BROMOFORM 

ND 

<0 

20) 

ug/L 

TETRACHLOROETHANE,  1,  1,2,2- 

ND 

(0 

03) 

ug/L 

TETRACHLOROETHYLENE 

1. 

4 

ug/L 

CHLOROBENZENE 

ND 

<0 

25) 

ug/L 

DICHLOROBENZENE,  1,3- 

ND 

(0. 

32) 

ug/L 

DICHLOROBENZENE,  1,2- 

ND 

(0. 

15) 

ug/L 

DICHLOROBENZENE,  1,4- 

ND 

(0 

24) 

ug/L 

See  last  page  for  explanation  of  symbols 


I 

J 
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ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date : 03-02-85 


Client  I.  D.  : 
ERG  Sample  No 
Matr  i  x : 

Date  Sampled: 


MW  102 
02/123603 
GROUND  WATER 
02-22-83 


Parameter 

Re« 

iU  1 1 

Units 

PURGEABLE  AROMATICS 

EENZENE 

8. 

0 

ug  /L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug  /L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug  /L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug  /L 

ETHYLBENZENE 

ND 

(0. 

3) 

ug  /L 

TOLUENE 

10 

ug  /L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug  /L 

PURGEABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug  /L 

BRCMOMETHANE 

ND 

( 1. 

2) 

ug  /L 

D I CHLOROD I FLUOROMETHANE 

ND 

<  1. 

8) 

ug  /L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug  /L 

CHLOROETHANE 

ND 

(0. 

52) 

ug/L 

methylene  CHLORIDE 

ND 

(0. 

25) 

ug  /L 

TR ICHLOROFLUOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROETHYLENE,  1,1- 

0. 

74 

ug/L 

DI CHLOROETHANE.  1,1- 

48 

ug/L 

TRANS-1, 2-DICHL0R0ETHYLENE 

4 

0 

ug/L 

CHLOROFORM 

ND 

(0. 

05) 

ug/L 

DICHLORETHANE.  1,2- 

3. 

8 

ug/L 

TR ICHLOROETHANE,  1,1,1- 

4. 

7 

ug/L 

CARBON  TETRACHLORIDE 

ND 

(0. 

12) 

ug/L 

BROMODI CHLOROMETHANE 

ND 

(0 

1  ) 

ug/L 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug/L 

TRANS-l,  3-D ICHuQROPROPENE 

ND 

(0. 

34) 

ug/L 

TRICHLOROETHYLENE 

14 

ug/L 

D I BROMOCHLOROMETHANE 

ND 

(0 

09) 

ug/L 

TR  ICHLOROETHANE,  1,1,2- 

ND 

(0 

02) 

ug/L 

C IS-1, 3-D I CHLORPROPENE 

ND 

<0 

2) 

ug/L 

CHuORQETHYL VINYL  ETHER,  2- 

ND 

(0. 

13) 

ug/L 

BROMOFORM 

ND 

(0. 

20) 

ug/L 

TETRACHLQROETHANE,  1,  1,  2,  2- 

ND 

(0. 

03) 

ug/L 

TETRACHLOROETHYLENE 

3 

5 

ug/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug/L 

DICHLOROBENZENE,  1,3- 

ND 

(0. 

32) 

ug  /L 

D I  CHLOROBENZENE,  1,2- 

ND 

(0. 

15) 

ug/L 

D I  CHLOROBENZENE,  1,4- 

ND 

(0 

24) 

ug/L 

£afl«  IS _ See  last  page  f 


or  explanation  of  sgmbols. 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date : 03-02-85 


Client  I  D.: 

ERG  Samp  le  No.  : 
Matrix: 

Date  Sampled: 

_ Parameter _ 

PURGEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHVLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEmBLES.  601 
CHLOROMETHANE 
BROMOMETHANE 

D I CHLOROD I FLUOROME  THANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR ICHLOROFLUOROMETHANE 
DICHLOROETHYLENE,  1,1- 

D I CHLOROETHANE*  1. 1- 
TRANS-1*  2-DICHL0R0ETHVLENE 
CHLOROFORM 

DICHLORETHANE.  1,2- 
TR I CHLOROETHANE,  1, 1, 1- 
CARBON  TETRACHLORIDE 

BRCMOD I CHLOROMETHANE 
DICHLOROPROPANE,  1,2- 
TRANS-1. 3-DICHLOROPROPENE 

TRICHLOROETHYLENE 
D I 0ROMOCHLOROMETHANE 
TR  I  CHLOROETHANE,  1,1,2- 

CIS-1, 3-DICHL0RPR0PENE 
CHLOROETHYLVINYL  ETHER,  2- 
EROMOFORM 

TETRACHLOROETHANE,  1 ,  1,2,2* 

TETRACHLOROETHYLENE 

CHLOROBENZENE 

DICHLOROBENZENE,  1,3- 
DICHLOROBENZENE,  1,2- 
DICHLOROBENZENE,  1,4- 


MW  103 
02/125604 
GROUND  WATER 
02-22—85 


Resul t 

Units 

ND 

(0.  3) 

uq  /L 

ND 

(0.  15) 

ug  /L 

ND 

(0.  32) 

ug  /L 

ND 

(0.  24) 

ug  /L 

97 

ug  /L 

42 

ug  /L 

ND 

(0.  25) 

ug  /L 

ND 

(0.  08) 

uq  /L 

ND 

(1.  2) 

ug  /L 

ND 

(1.8) 

ug  /L 

25 

ug/L 

ND 

(0.  52) 

ug/L 

ND 

(0.  25) 

uq  /L 

ND 

(0.  1  ) 

ug/L 

240 

ug/L 

350 

ug/L 

3900 

uq  /L 

ND 

(0.  05) 

ug/L 

20 

ug/L 

7700 

ug/L 

ND 

(0.  12) 

ug/L 

ND 

(0.  1  ) 

ug/L 

ND 

(0.  04) 

ug/L 

ND 

(0.  34) 

ug/L 

80 

ug/L 

ND 

(0.  09) 

ug/L 

ND 

(0.  02) 

ug/L 

ND 

(0  2) 

ug/L 

ND 

(0  13) 

ug/L 

ND 

(0.  20) 

ug/L 

ND 

(0.  03' 

ug/L 

13 

ug/L 

ND 

<0.  25) 

ug/L 

ND 

<0.  32) 

ug/L 

ND 

(0.  15) 

ug/L 

ND 

(0.  24) 

ug/L 

n 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date: 03-02-85 


Client  I  D.:  SW  001 

ERG  Sample  No.  .  02/225605 

Matrix:  GROUND  WATER 

Date  Sampled:  02-22-85 


Parameter 

Res 

iU  1 1 

_  Un 

its 

PLRGEABLE  AROMATICS 

BENZENE 

22 

ug 

/L 

1, 2-DICHLOROBENZENE 

ND 

<0. 

15) 

ug 

/L 

1, 3-DICHLOROBENZENE 

ND 

(0 

32) 

ug 

/L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug 

/L 

ETHYLBENZENE 

14 

ug 

/L 

TOLUENE 

610 

ug 

/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug 

/L 

PURGEABLES,  601 

CHLOROME THANE 

ND 

(0. 

08) 

ug 

/L 

BROMOMETHANE 

ND 

( 1. 

2) 

ug 

/L 

DICHLORODIFLUOROMETHANE 

ND 

( 1. 

8) 

ug 

/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug 

/L 

CHLOROETHANE 

ND 

<0 

52) 

ug 

/L 

METHYLENE  CHLORIDE 

9000 

ug 

/L 

TRICHLOROFl  UOROMETHANE 

ND 

(0. 

1  ) 

ug 

/L 

0 ICHLOROETHYLENF.  1,  1- 

2. 

0 

ug 

/L 

D I CHLOROETHANE/  1.  1- 

23 

ug 

/L 

TRANS-l, 2-D I CHLOROETHYLENE 

7. 

1 

ug 

/L 

chloroform 

ND 

(0. 

05) 

ug 

/L 

DICHLORETHANE,  1,2- 

0. 

5 

ug 

/L 

TR ICHLOROETHANE,  1.1.1- 
CARBON  TETRACHLORIDE 

390 

ug 

/L 

ND 

(0. 

12) 

ug 

/L 

3R0M0D I CHLOROMETHANE 

ND 

(0. 

1  ) 

ug 

/L 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug 

/L 

TRANS-l,  3-DICHL0R0PR0PENE 

ND 

(0. 

34) 

ug 

/L 

TR ICHLOROETHYLENE 

4. 

4 

ug 

/L 

D I BROMOCHLOROMETHANE 

ND 

(0. 

09) 

ug 

/L 

TR  ICHLOROETHANE,  1,1.2- 

ND 

(0. 

02) 

ug 

/L 

C IS- 1 , 3-D  I CHLORPROPENE 

ND 

(0. 

2) 

ug 

/L 

CHlOROETHYLVINYL  ETHER,  2- 

ND 

(0. 

13) 

ug 

/L 

BRCMOFORM 

ND 

CO 

20) 

ug 

/L 

tETRACHLOROETHANE,  1,1,2.  2- 

ND 

(0. 

03) 

ug 

/L 

TETRACHLOROETHYLENE 

6. 

1 

ug 

/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug 

/L 

DICHLOROBENZENE,  1,3- 

ND 

(0 

32) 

ug 

/L 

DICHLOROBENZENE,  1,2- 

ND 

(0. 

15) 

ug 

/L 

D  T  CHLOROBENZENE,  1,4- 

ND 

<0. 

24) 

ug 

/L 

Page  20 


See  last  cage  for  explanation  of  symbols. 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A277 6 

Report  Date : 03-02-85 


Client  ID.:  SW  002 

ERG  Sample  No. :  02/125606 
Matrix:  GROUND  WATER 

Date  Sampled:  02-22-85 

Parameter _  Result  Units 


PURGEABLE  AROMATICS 


BENZENE 

70 

ug  /L 

1, 2-DICHLOROBENZENE 

ND 

<0. 

15) 

ug/L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug  /L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug/L 

ETHVLBENZENE 

36 

ug/L 

TOLUENE 

480 

ug/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug/L 

PURGEABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug/L 

BROMOMETHANE 

ND 

(1. 

2) 

ug/L 

D I CHLOROD I FLUOROMETHANE 

ND 

( 1. 

8) 

ug/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug/L 

CHLOROETHANE 

ND 

(0. 

52) 

ug/L 

METHYLENE  CHLORIDE 

ND 

(0. 

25) 

ug/L 

TRICHLOROFLUOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROETHYLENE.  1, 1- 

3. 

2 

ug/L 

DICHLOROETHANE.  1, 1- 
TRANS-1. 2-DICHL0R0ETHYLENE 

100 

ug/L 

48 

ug  /L 

CHLOROFORM 

ND 

(0. 

05) 

ug/L 

DICHLORETHANE.  1,2- 

2. 

0 

ug/L 

TR I CHLOROETHANE,  1,  1,  1- 
CARBON  TETRACHLORIDE 

900 

ug/L 

ND 

(0. 

12) 

ug/L 

BROMODI CHLOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug/L 

TRANS-1, 3-DICHLQROPROPENE 

ND 

(0. 

34) 

ug/L 

TRICHLOROETHYLENE 

10 

ug/L 

DIBROMOCHLOROMETHANE 

ND 

(0. 

09) 

ug/L 

TR  I CHLOROETHANE,  1,1,2- 

ND 

(0. 

02) 

ug/L 

C I S- 1 , 3-D I CHLORPROPENE 

ND 

(0. 

2) 

ug/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

(0. 

13) 

ug/L 

BROMOFORM 

ND 

(0. 

20) 

ug/L 

TETRACHLOROETHANE,  1,  1,  2,  2- 

ND 

(0. 

03) 

ug/L 

TETRACHLOROETHYLENE 

100 

ug/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug/L 

DICHLOROBENZENE,  1,3- 

ND 

<0. 

32) 

ug/L 

D I  CHLOROBENZENE,  1,2- 

ND 

(0. 

15) 

ug/L 

DICHLOROBENZENE,  1,4- 

ND 

(0. 

24) 

ug/L 

Pa&£  21 


See  last  pagje_iox  explanation  of  symbols 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date : 03-02-85 


Client  I  D.: 
ERG  Sample  No. 
Matrix: 

Date  Sampled. 


QA-4 

02/125607 
GROUND  WATER 
02-22-85 


_ Parameter _ 

PURGEABLE  AROMATICS 
BENZENE 

1 . 2- DICHLOROBENZENE 

1. 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGfcABLES,  601 
CHLOROMETHANE 
BRCMOMETHANE 

D I CHLOROD I FLUOROMETHANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TR ICHLOROFLUOROMETHANE 
DICHLOROETHYLENE,  1,1- 

D I CHLOROETHANE,  1,1- 
TRANS-1, 2-DICHL0R0ETHYLENE 
CHLOROFORM 

DICHLQRETHANE,  1,2- 
TR I CHLOROETHANE,  1,1,1- 
CARBON  TETRACHLORIDE 

BRCriOD  I  CHLOROMETHANE 
DICHLOROPROPANE,  1,2- 
TRANS-1, 3-DICHL0R0PR0PENE 

TRICHLOROETHYLENE 
D I BROMOCHLOROMETHANE 
TR I CHLOROETHANE,  1 ,  1,2- 

CIS-1, 3— D I CHLORPROPENE 
CHLOROETHYLVINYL  ETHER,  2- 
BROMOFORM 

TETRACHLOROETHANE,  1,  1,2,2- 

TETRACHLOROETHYLENE 

CHLOROBENZENE 

DICHL0R03ENZENE,  1,3- 
D I  CHLOROBENZENE,  1,2- 
DICHLOROBENZENE,  1,4- 


Result 


ND  (O.  3) 
ND  (0.  15) 
ND  (0.  32) 

ND  (0.24) 
ND  (0.  3) 
O.  84 

ND  (0.  25) 

ND  (0.08) 
ND  (1.2) 

ND  (1.8) 
ND  (0  2) 
ND  (0.  52) 

ND  (0.  25) 
ND  (0.  1  ) 
ND  (O.  05) 

ND  (O.  05) 
ND  (0.  05) 
25 

ND  (O.  05) 
ND  (0.  05) 
ND  (0.  12) 

ND  (O.  1  ) 
25 

ND  (0.  34) 

ND  (O.  05) 
ND  (0.  09) 
ND  (0.  02) 

ND  (O  7) 
ND  vO.  13) 
ND  (0.  20) 

ND  (0.  03) 
0.  35 
ND  (0  25) 

ND  (0.  32) 
ND  (0.  15) 
ND  (0.  24) 


Units 


ug  /L 
ug  /L 
ug/L 

ug  /L 
ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

uq  /L 
ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 


last  oaoe  for  explanation  of  symbols. 


ANALYTICAL  REPORT 

environmental  RESEARCH  GROUP,  INC. 


Project: 
Report  Date 


A2776 

03-02-85 


Client  I  D.: 
ERG  Sample  No. 
Ma  tr  i  x  : 

Date  Sampled: 

Parameter _ 


PURGEABLE  AROMATICS 
BENZENE 

1. 2- DICHLOROBENZENE 

1. 3- DICHLOROBENZENE 

1. 4- DICHLOROBENZENE 
ETHYLBENZENE 
TOLUENE 

CHLOROBENZENE 
PURGEABLES.  601 
CHLOROMETHANE 
BROMOMETHANE 

D I CHLOROD I FLUOROME  THANE 
VINYL  CHLORIDE 
CHLOROETHANE 

METHYLENE  CHLORIDE 
TRICHLOROFLUOROMETHANE 
DICHLOROETHYLENE,  1,1- 

D I CHLOROETHANE,  1,1- 
TRANS-1, 2-DICHL0R0ETHYLENE 
CHLOROFORM 

DICHLORETHANE,  1,2- 
TR I CHLOROETHANE,  1,1,1- 
CARBON  TETRACHLORIDE 

BRCMOD I CHLOROMETHANE 
DICHLOROPROPANE,  1,2- 
TRANS-1,  3-DICHL0R0PR0PENE 

TRICHLOROETHYLENE 
D I 6R0M0CHL0R0METHANE 
TR  ICHLOROETHANE,  1,1,2- 

CIS-1, 3— DICHLORPROPENE 
CHLOROETHYLVINYL  ETHER,  2- 
BROMOFORM 

TETRACHLOROETHANE,  1,  1, 2,  2- 
TE  TRAC  HLOROETHYLENE 
CHLOROBENZENE 

DICHLOROBENZENE,  1,3- 
DICHLOROBENZENE,  1,2- 
D I  CHLOROBENZENE,  1,4- 


QA-5 

02/125608 
GROUND  WA'ER 
02-22-35 


Result 

Units 

ND 

(0.  3) 

ug  /L 

ND 

(0.  15) 

ug  /L 

ND 

(0.  32) 

ug  /L 

ND 

(0.  24) 

ug  /L 

ND 

(0.  3) 

ug  /L 

0  76 

ug  /L 

ND 

(0.  25) 

ug  /L 

ND 

(0.  08) 

ug  /L 

ND 

(1.  2) 

ug/L 

ND 

(1.8) 

ug/L 

ND 

(0.  2) 

ug/L 

ND 

(0.  52) 

ug/L 

ND 

•0  25) 

ug/L 

ND 

(0.  1  ) 

ug/L 

ND 

(0.  05) 

ug/L 

ND 

(0.  05) 

ug/L 

ND 

(0.  05) 

ug/L 

20 

ug/L 

ND 

(0.  05) 

ug/L 

ND 

(0.  05) 

ug/L 

ND 

(0.  12) 

ug/L 

ND 

(0.  1  > 

ug/L 

25 

ug/L 

ND 

(0.  34) 

ug/L 

ND 

(0.  05) 

ug  /L 

ND 

(0.  09) 

ug/L 

ND 

<0  02) 

ug/L 

ND 

(0.  2) 

ug/L 

ND 

(0.  13) 

ug/L 

ND 

(0  20) 

ug/L 

ND 

(0.  0^) 

ug/L 

0  2 

ug/L 

ND 

(0.  25) 

ug/L 

ND 

(0  32) 

ug/L 

ND 

(0.  15) 

ug/L 

ND 

(0  24) 

ug/L 

ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Pro  ject.  A2776 

Report  Date : 03-02-85 


Client  I.D.  : 

ERG  Sample  No.  . 
Matrix: 

Date  Sampled: 


QA-6 

02/125609 
GROUND  WATER 
02-22-85 


_ Paramete  r  _ 

PURCEABLE  AROMATICS 


Result 


BENZENE 

1. 

7 

1 ,  2-DICHLOROBENZENE 

ND 

(0. 

15) 

1 , 3-DICHLOROBENZENE 

ND 

(0. 

32) 

1,  4-DICHLOROBENZENE 

ND 

(0. 

24) 

ETHVLBENZENE 

4. 

3 

TOLUENE 

78 

CHLOROBENZENE 

ND 

(0. 

25) 

PURGEABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

BROMOMETHANE 

ND 

( 1. 

2) 

D I CHLOROD I FLUOROMETHANE 

ND 

( 1. 

8) 

!  VINYL  CHLORIDE 

100 

CHLOROETHANE 

ND 

(0. 

52) 

METHYLENE  CHLORIDE 

450 

,  TRICHLOROFLUOROMETHANE 

ND 

(0. 

1  ) 

DICHLOROETHYLENE ,  1,1- 

830 

DICHLOROETHANE,  1, 1- 

720 

TRANS-1. 2-DICHL0R0ETHYLENE 

4400 

CHLOROFORM 

ND 

(0. 

05) 

DICHLORETHANE,  1,2- 

57 

i  TRICHLOROETHANE,  1,  1,  1- 

5700 

CAR30N  TETRACHLORIDE 

ND 

(0. 

12) 

BROMOD I CHLOROMETHANE 

ND 

(0. 

1  ) 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

TRANS-1, 3-DICHL0R0PR0PENE 

NT 

<0 

34) 

TR I CHLOROETHYLENE 

240 

D I BR  OMOC  HLOR  OME  THANE 

ND 

(0. 

09) 

TRICHLOROETHANE,  1,1,2- 

ND 

(0. 

02) 

CIS-1, 3-DICHL0RPR0PENE 

ND 

(0. 

2> 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

(0. 

13) 

BROMOFORM 

ND 

<0 

20) 

TETRACHLOROETHANE,  1,  1,2,2- 

ND 

(0. 

03) 

TETRACHLOROETHYLENE 

30 

CHLOROBENZENE 

ND 

(0. 

25) 

DICHLOROBENZENE,  1,3- 

ND 

(0. 

32) 

DICHLOROBENZENE,  1,2- 

ND 

(0 

15) 

DICHLOROBENZENE,  1,4- 

ND 

(0. 

24) 

Units 


ug  /L 
ug  /L 
up  /L 

ug  /L 
ug  /L 
ug  /L 

ug  /L 

ug/L 
ug  /L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 
ug  /l 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
u^  /L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 


anation  of  sumbols. 


1  y*Mfe27  301  fifcTRLLATION  RESTORATION  PROGRftf 
CONF I RH  A T I ON/QURNT I F I CAT I ON  ST.  . 
1  APPLICATIONS  INTERNATIONAL  CORP 

1  UNCLASSIFIED 

a 

N 

2  -* 
J>  SCIENCE 
:lean  VA 

JUN  86 
F/G 

4/4 

NL 

1 

m 

•  1 

! 

I 

,  f 

.1 

■  

TM 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 


Project:  A2776 

Report  Date : 03-02-85 


C  1  ient  I.  D.  : 
ERG  Sample  No. 
Matrix: 

Date  Sampled: 


GA-7 

02/125610 
GROUND  WATER 
02-22-85 


Parameter 

Res 

>u  1 1 

Units 

PURGEABLE  AROMATICS 

BENZENE 

19 

ug  /L 

1, 2-DICHLOROBENZENE 

ND 

(0. 

15) 

ug/L 

1, 3-DICHLOROBENZENE 

ND 

(0. 

32) 

ug/L 

1, 4-DICHLOROBENZENE 

ND 

(0. 

24) 

ug/L 

ETHYLBENZENE 

ND 

(0. 

3) 

ug/L 

TOLUENE 

620 

ug/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug/L 

PURGEABLES,  601 

CHLOROMETHANE 

ND 

(0. 

08) 

ug/L 

BRCMOMETHANE 

ND 

(1. 

2) 

ug/L 

D I CHLOROD IFLUOROMETHANE 

ND 

( 1. 

8) 

ug/L 

VINYL  CHLORIDE 

ND 

(0. 

2) 

ug/L 

CHLOROETHANE 

ND 

(0. 

52) 

ug/L 

METHYLENE  CHLORIDE 

23000 

ug/L 

TR ICHLORQFLUOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROETHYLENE,  1,1- 

19 

ug/L 

D ICHLOROETHANE,  1, 1- 
TRANS-1, 2-DICHL0R0ETHYLENE 

41 

ug/L 

130 

05) 

ug/L 

CHLOROFORM 

ND 

(0. 

ug/L 

DICHLORETHANE.  1,2- 

0. 

81 

ug /L 

TR ICHLOROETHANE,  1, 1, 1- 
CAR30N  TETRACHLORIDE 

880 

ug/L 

ND 

(0. 

12) 

ug  /L 

BRCMOD I CHLOROMETHANE 

ND 

(0. 

1  ) 

ug/L 

DICHLOROPROPANE,  1,2- 

ND 

(0. 

04) 

ug/L 

TRANS-1, 3-DICHL0R0PR0PENE 

ND 

(0. 

34) 

ug/L 

TRICHLOROETHYLENE 

8. 

0 

ug/L 

D I 8R0M0CHL0R0KETHANE 

ND 

(0. 

09) 

ug/L 

TR  ICHLOROETHANE,  1,1,2- 

ND 

(0. 

02) 

ug/L 

CIS-1, 3— DICHLORPROPENE 

ND 

(0. 

2) 

ug/L 

CHLOROETHYLVINYL  ETHER,  2- 

ND 

<0. 

13) 

ug/L 

BRCMOFORM 

ND 

(0. 

20) 

ug/L 

TETRACHLOROETHANE,  1,  1,2,2- 

> 

ND 

(0. 

03) 

ug/|~ 

TETRACHLOROETHYLENE 

7. 

1 

ug/L 

CHLOROBENZENE 

ND 

(0. 

25) 

ug/L 

DICHLOROBENZENE,  1,3- 

ND 

(0. 

32) 

ug/L 

DICHLOROBENZENE,  1,2- 

ND 

(0. 

15) 

ug/L- 

DICHLOROBENZENE,  1,4- 

ND 

(0. 

24) 

ug  /L 

SD-Sa<rple  damaged 

ND-Nond etec ted ,  D 

etec  t i on 

li 

mi  t  i 

n  (  ) 

FR-See  field  report  for  result 

<-Positive  resul 

t  at  an 

unq 

uant  i 

f  iab  1  e 

SR-See  attached  report 

c  one  entrat i 

on  below 

in 

'd  i cat 

ed  leve 

NA-Result  not  applicable  to  test 

Thank  you  for  your  business. 
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ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

117  N.  FIRST 

ANN  ARBOR,  MICHIGAN  48104  (313)  662-3104 


PROJECT  A 1998 

REPORT  DATE  06-11-84 


CLIENT  P.  0.  :  LETTER 
REPORT:  7489 


CLIENT: 

JRB  ASSOCIATES,  INC 
8400  MESTP ARK  DRIVE 
MC  LEAN,  VA  22102 


ATTENTION:  CLAUDIA  MI EG AND 


SAMPLES  RECVD:  03-48-84 
REFER  TECHNICAL  QUESTIONS 
TO:  FRANK  T.  HAMMER 


APPROVED: 


##* 

RESIDUAL  SAMPLES  MILL 
BE  HELD  FOR  TWO  MEEKS 
*** 


CLIENT  ID.:  FHA-1 

ERG  SAMPLE  NO:  03/108248 
MATRIX:  NATURAL  MATER 

DATE  COLLECTED:  03-17-84 


PARAMETER  RESULTS  UNITS 


CARBON,  TOTAL  ORGANIC, 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

7 

0.  02 

ND  ( 0.  002  > 

ND  (0.  002) 

mg/L 

rng/L 

mg/L 

mg/L 

OIL  AND  GREASE  BY  IR 

ND  (1) 

mg/L 

CLIENT  ID.:  DAFB-A 

ERG  SAMPLE  NO:  03/108249 

MATRIX:  NATURAL  MATER 

DATE  COLLECTED:  03-17-84 

PARAMETER 

RESULTS 

UNITS 

CARBON,  TOTAL  ORGANIC, 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 

ORGANIC  BROMIDE 

ORGANIC  IODINE 

3 

0.  03 

ND  (0.  002) 

ND  <0.  002) 

mg/L 

mg/L 

mg/L 

mg/L 

OIL  AND  GREASE  BY  IR 

ND  <1) 

mg/L 

CLIENT  ID.  DAFB-B 

ERG  SAMPLE  NO:  03/108230 

MATR I X :  NATURAL  MATER 

DATE  COLLECTED:  03-17-84 

PARAMETER 

RESULTS 

UNITS 

CARBON,  TOTAL  ORGANIC, 

2 

mg/L 

PAGE  1 


SEE  LAST  PAGE  FOR  EXPLANATION  OF  SYMBOLS 


CONTINUED 


analytical  report 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ER6  PROJECT  NO.  A1998  -  JRB  ASSOCIATES.  INC 


06- 


ri  tFNT  I  D  '  DAFB-B 

FRO  SAMPLE  NO:  09/108250 
SrRIJT  NATURAL  WATER 

DATE  COLLECTED:  09-17-84 

parameter 

HALQ8CAN  -  T 

opoanic  chloride 

ORGANIC  BROMIDE 
ORGANIC  IODINE 

OIL  AND  GREASE  BY  IR 


CLIENT  I  D.: 

ERG  SAMPLE  NO: 
MATRIX: 

DATE  COLLECTED: 

PARAMETER 


DAFB-C 
05/108251 
NATURAL  WATER 
09-17-84 


CARBON*  TOTAL  ORGANIC* 
HAL08CAN  -  T 

OROANIC  CHLORIDE 
ORGANIC  BROMIDE 
OROANIC  IODINE 

OIL  AND  GREASE  BY  IR 


CLIENT  ID.: 

ERG  SAMPLE  NO.- 
MATRIX: 

DATE  COLLECTED: 

PARAMETER 


DAFB-D 
05/108252 
NATURAL  WATER 
05-17-84 


CARBON,  TOTAL  ORGANIC, 
HALOSCAN  -  T 

OROANIC  CHLORIDE 
ORGANIC  BROMIDE 
OROANIC  IODINE 

OIL  AND  GREASE  BY  IR 


CLIENT  I  D.: 

ERG  SAMPLE  NO: 
MATRIX: 

DATE  COLLECTED: 

PARAMETER 


MW—  1 

09/108253 
NATURAL  WATER 
05-17-84 


0R0*NIC' 

OROANIC  CHLORIDE 


RESULTS 


ND  (0.01) 
ND  (0.  002 ) 
ND  (0.  002) 

ND  (1) 


RESULTS 


0.  26 

ND  (0.002) 
ND  (0.002) 


<1 


RESULTS 


4 

O.  01 

ND  (0.  002) 
ND  (0.  006) 

1 


RESULTS 


3 

0.  01 


11-84 


UNITS 


mg/L 

mg/L 

mg/L 

mg/L 


UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 


UNITS 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 


UNITS 

mg  /L 
mg/L 


PAGE  2 


SEE  LAST  PAGE  FOR  EXPLANATION  OF  SYMBOLS 


CONTINUED 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP,  INC. 

ERG  PROJECT  NO.  A1998  -  JRB  ASSOCIATES.  INC 


06-11-84 


CLIENT  I.  D.  : 

ERO  SAMPLE  M3: 
MATRIX: 

DATE  COLLECTED. 

PARAMETER 


MW-1 

09/108293 
NATURAL  MATER 
09-17-84 


ORGANIC  BROMIDE 
ORGANIC  IODINE 
OIL  AND  GREASE  BY  1R 


CLIENT  I  D.:  MW-2 

ERO  SAMPLE  NO:  09/108294 
MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  09-17-84 

PARAMETER 


CARBON.  TOTAL  ORGANIC. 
HAL08CAN  -  T 

ORGANIC  CHLORIDE 
ORGANIC  BROMIDE 
ORGANIC  IODINE 

OIL  AND  GREASE  BY  IR 


CLIENT  I.  D.  :  MW-3 

ERO  SAMPLE  NO:  09/108299 
MATRIX:  NATURAL  WATER 

DATE  COLLECTED:  09-17-84 

PARAMETER 


RESULTS 

UNITS 

0.  007 

mg/L 

0.  012 

mg/L 

ND  <  1  > 

mg/L 

RESULTS 

UNITS 

8 

mg/L 

0.  07 

mg/L 

0.  007 

mg/L 

0.  043 

mg/L 

ND  (1) 

mg/L 

RESULTS  UNITS 


CARBON.  TOTAL  ORGANIC. 

HALOSCAN  -  T 

ORGANIC  CHLORIDE 
ORGANIC  BROMIDE 
ORGANIC  IODINE 

COMMENTS:  HIGHER  BR  DETECTION  LIMIT 

INTERFERENCE  FROM  HIOH  CL  CONTENT. 

OIL  AND  GREASE  BY  IR 


19 


ND  (0.004) 
0.  027 
DUE  TO 


ND  (1) 


mg/L 


mg/L 

mg/L 

mg/L 


mg/L 


FR 

NA 

ND 

SD 

SR 

< 


SEE  FIELD  REPORT  FOR  RESULT 
NOT  APPLICABLE  TO  TEST  REQUESTED 
NONDETECTED.  DETECTION  LIMIT  IN  () 
SAMPLE  DAMAGED 

SEE  ATTACHED  REPORT  FOR  RESULT 
POSITIVE  RESULT  BUT  AT  UNQUANT IF I ABLE 
CONCENTRATION  BELOW  INDICATED  LEVEL 

THANK  YOU  FOR  YOUR  BUSINES8  ! 


PAGE  3  LAST  PAOE 


SAMPLE  CONTROL  RECORD 

ERG  PROJECT  NO.  h  llV 

Project 

Name  *3 

SAMPLE 

SIGNATURE  OF  ANALYST 

PARAMETER 

NUMBERS 

RESPONSIBLE  FOR  SAMPLES 

/^cWV/5 


(OkWt-2S 


y 


PROJECT  NAME: 


>Afi 


_PR0JECT  NUMBER:  PAGE  _J_  OF 


COLLECTION  LOCATION: 


SAMPLERS: 


REMARKS 


PRESERVATIVES 

ADDED 


RELINQUISHED  BY: 

gp  TotffoKi 


RELINQUISHED  BY: 

sensed* ™ 


RELINQUISHED  'BY : 

?f  /  / 


y 

RELINQUISHED  BY: 


SHE:  -ytrpz#- 


RECEIVED  BY: 

K.A  .  6> 


5  !  n 


>  6  uC L 


RECEIVED  BY: 


ENVIRONMENTAL  RESEARCH  GROUP.  INC 


Submitted  To: 

JRB  Associates,  Inc. 
8400  Westpark  Drive 
McLean,  VA  22102 

Attn:  Claudia  Wiegand 

Project  Number: 

Date  Sample  Received: 

Date  Sample  Extracted: 

Date  Samples  Analyzed: 

Methodology  Employed: 

Sample  Quality  Control: 


QUALITY  CONTROL  SUMMARY 


A1998  Reference:  JRB-Dover 
May  20,  1984 
No  extraction 

May  23,  1984,  and  June  1,  2,  1984 

Halocarbon  Purgeables  EPA  Method  601 

EPA  600  Method  for  chemical  analysis 
of  water  and  wastes  Methods  416.1,  413.2. 

ERG!s  QA/QC  requires  a  duplicate,  method 
spike  and  blank  with  each  group  of  samples 
or  with  every  10  samples,  whichever  is 
larger. 

Enclosed  is  the  Quality  Control  Summary. 


QUALITY  CONTROL  REPORT 
JRB-OOVER:  A1998 


ENVIRONMENTAL  RESEARCH  GROUP.  INC. 


x  no  >  x 


ANALYTICAL  REPORT 

ENVIRONMENTAL  RESEARCH  GROUP.  INC. 

ANN  ARBQR^HICHIGAN  48104  (313)  662-3104 


PROJECT 
REPORT  DATE 


A2012 

07-18-04 


CLIENT  P  0.  :  LETTER 
REPORT:  8221 


CLIENT 

JRB  ASSOCIATES,  INC 
8400  WESTPARK  DRIVE 
MC  LEAN,  VA  22102 


ATTENTION:  CLAUDIA  WIEGAND 


SAMPLES  RECVD:  05-30-84 
REFER  TECHNICAL  QUESTION^ 
TO:  FRANK  T.  HAMMEF 


APPROVED: 


RESIDUAL  SABLES  WILL 
BE  HELD  FOR/TWO  WEEKS 
**■* 


CLIENT  ID  :  WELL  #2  LEBANON 

ERG  SAMPLE  NO:  05/109067 

MATRIX:  NATURAL  WATER 


PARAMETER 


RESULTS  UNITS 


31_  AND  GREASE  BY  IH 
:-rbon,  TOTAL  ORGANIC, 


ND  (O.  5)  mg  /L 

NO  (2>  mg /L 


THE  TOX  ALIQUOT  WAS  BROKEN  IN  TRANSIT 


SEE  FIELD  REPORT  FOR  RESULT 
NOT  APPLICABLE  TO  TEST  REQUESTED 
NONDETECTED,  DETECTION  LIMIT  IN  (> 
SAMPLE  DAMAGED 

SEE  ATTACHED  REPORT  FOR  RESULT 
POSITIVE  RESULT  BUT  AT  UNQUAN T I F I ABLE 
CONCENTRATION  BELOW  INDICATED  LEVEL 


THANK  YOU  FOR  YOUR  BUSINESS  ' 
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QUALITY  CONTROL  SUMMARY 


Submitted  To: 

JRB  Associates,  Inc. 
8400  Westpark  Drive 
McLean,  VA  22102 

ATTN:  Claudia  Wiegand 

Project  Number: 

Oate  Samples  Received: 

Oate  Samples  Extracted: 

Date  Samples  Analyzed: 

Methodology  Employed: 

Sample  Quality  Control: 


A2012  Reference:  JRB-Dover 

May  30,  1984 

No  extraction 

June  8,  1984 
June  15,  1984 

EPA  Method  for  chemical  analysis  of 
water  and  wastes.  Method  413.2,  416.1 

ERG's  QA/QC  requires  a  duplicate,  method 
spike  and  blank  with  each  group  of  samples 
or  with  ever-  10  samples,  whichever  is  larger. 


Enclosed  is  the  Quality  Control  Summary. 
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Methodology:  EPA  Method  ( 
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1 .2- Dichlorobenzene 

1.3- Dichlorobenzene 

1 .4- Dichlorobenzene 
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1.1- Di chloroethane 

1 .2- Dichloroe thane 

1 . 1- Dichloroethene 
trans-1 ,3-Dichloroethene 

1 .2- Dichloropropane 
cis-1 . 3-Dichloropropene 
trans-1 . 3-Dichloropropene 
Methylene  Chloride 
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Te trachloroethylene 

1.1. 1- Tr ichl or oe thane 

1 .1 .2- Tr iohloroethane 
Tr ichl or oe  thylene 

Tr ichlorof luoromethane 
Vinyl  Chloride 


Results  in  Micrograms  per  Liter 
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SAMPLE  COLLECTION  INFORMATION 
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G 


11.  COLLECTION  DATE /'PERIOD 


12.  COLLECTORS  NAME 


13.  SAMPLING  TECHNIQUE 


14.  PHONE  NUMBER 


IB.  REASON  FOR  SAMPLE  SUBMISSION 
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i^y-SES  requested  and  results 


PRESERVATION  GROUP  F 


PRESERVATION  GROUP  G 
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SAMPLE  COLLECTION  INFORMATION 


M.  COLLECTION  DATE/PERIOD 


13.  SAMPLING  TECHNIQUE 
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ON-SlTE  ANALYTICAL  RESULTS 
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APPENDIX  I:  Correspondance  With 
Regulatory  Authorities 
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State  of  Delaware 
Department  op  Natural  Resources 
&  Environmental  Control 
Division  of  Environmental  Control 
Water  Resources  Section 

69  kings  highway 
PO  Box  140! 

Dover  Delaware  i  9902 


Telephone  (302)736  4761 


February  28,  1984 


Mr.  Thomas  D.  Sims,  Chief 
tnvi ronmental  Planning  Division 
Department  of  the  Air  Force 
526  Title  Building 
30  Pryor  Street,  S.W. 

Atlanta,  Georgia  30303 

i 

Dear  Mr.  Sims: 

The  Delaware  Department  of  Natural  Resources  and  Environmental  Control  (DNREC) 
has  reviewed  the  Installation  Restoration  Program  Phase  I,  Records  Search  Report 
for  Dover  Air  Force  Base,  Delaware.  Based  on  the  x ecommendations  proposed  by 
Engineering  Science,  we  offer  the  following  comments  for  your  consideration. 

Hydrogeologic  work  must  be  performed  under  the  supervision  of  a  geologist  regis¬ 
tered  in  Delaware.  Hydrogeologic  reports  must  bear  the  signature  and  seal  of  a 
registered  geologist. 

Monitoring  wells  must  have  approval  in  the  form  of  permits  from  the  Department 
prior  to  construction.  Wells  must  be  installed  by  water  well  contractors  li¬ 
censed  by  the  Department,  confirm  with  Department  regulations  (including  any 
special  guidelines  or  conditions) ,  and  be  designed  for  compatibility  with  deter¬ 
mination  of  hydrogeologic  conditions  (aquifer  characteristics  and  ground  water 
flow  patterns) .  Guidelines  for  water  table  monitor  wells  are  attached. 


i 

u 

»• 


I 


Geophysical  investigations' (electrical  resistivity  and  magnetometer  surveys)  may 
be  useful,  especially  the  former  in  defining  characteristics  and  thickness  of 
the  Columbia  sediments.  However,  these  methods  are  unlikely  to  be  of  use  in  de¬ 
lineating  contaminant  plumes  which  do  not  have  electrical  properties  significantly 
different  from  that  of  the  natural  ground  water ^Therefore ,  use  of  these  geophys¬ 
ical  methods  to  determine  whether  addi^iona^work  ig'h’feeded  is  not  advisable. 


L 


V 


Monitor  wells  should  be  located  downgrjdient  of  eachfoajor  source  of  contamina¬ 
tion.  Test  borings  at  each  site  should  136  extended  to  the'base  of  the  Columbia 
Formation  to  determine  the  presence  and  Sickness  of  the  confining  bed  above  the 
Frederica  Aquifer. 


At  least  one  upgradient  well  and  three  downgradient  wells  should  be  installed  at 
the  IW-basin  site.  In  addition,  we  request  at  least  quarterly  sampling  of  wells 


jgvernment  Copier,  Dover  AFB  #16 


Colonel  Thomas  D.  Sims 
Department  of  the  Air  Force 
February  28,  1984 
Page  2 


for  parameters  presented  in  Table  6.2(b).  Performance  of  a  complete  hydrogeo¬ 
logic  study  of  the  site,  as  required  by  40  CFR  264.91(c),  is  requested.  If  re¬ 
medial  action  is  warranted,  a  corrective  action  program  which  includes,  but  is 
not  limited  to,  requirements  listed  in  40  CFR  264.100  should  be  developed. 

Assessment  of  the  need  for  future  investigations  and  any  remedial  work  should 
depend  on  the  potential  impact  upon  current  and/or  future  sources  of  water  sup¬ 
ply  and  on  the  existing  potential  of  adverse  impacts  on  the  environment.  A 
meeting  with  Dover  Air  Force  Base  representatives,  consultants,  and  DNREC  to  dis¬ 
cuss  these  comments,  particularly  the  consultants'  reaction  and  proposed  investi¬ 
gative  approach  is  recommended. 


Questions  related  to  RCRA  concerns  may  be  directed  to  Ms.  Eileen  Hack  (302-736- 
3G05) ;  CERCLA  questions  to  Mr.  Robert  Pickert  (302-736- 5063) . 

* 

Sincerely, 

William  G.  Razor 

SuperVisor/Environmental  Engineer 
Solid  Waste  Management 

/  / 

/  .  ,  ,  J 

Michael  A.  Apgar,  pLG. 

I  ■  ' 

Supervisor 
Water  Supply  Branch 


f,h 


WGR:MAA:lnw 

Attachment 

cc:  Alan  H.  Simpson 

Eileen  M.  Hack 
Robert  C.  Pickert 
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AND  ENVIRONMENTAL  CQNTR' 

DIVISION  OF  ENVIRONMENTAL  CONTROL 
WATER  SUPPLY  BRANCH 

GENERAL  GUIDELINES  FOR  CONSTRUCTION  OF  MONITOR  WELLS 

1.  Monitor  wells  must  be  constructed  by  a  method  which  will  define 
the  characteristics  of  the  geologic  materials  under  the  site.  The 
properties  of  the  earth  materials  penetrated  by  the  wells  must  be 
described. 

2.  Monitor  wells  close  to  the  waste  sources,  unless  otherwise  approved 

by  DNREC  based  on  the  ground-water  flow  system,  are  to  be  screened  from  • 
the  seasonal  high  water  table  level  to  five  feet  below  the  seasonal 
low  water  level . 

3.  The  screen  slots  must  be  small  enough  to  allow  turbidity  -  free  water 
to  be  withdrawn  from  the  well,  and  should  be  machine  slotted  or 
manufactured  screens  rather  than  pipe  with  hack  sav/ed  slots.  Each 
well  must  be  developed  after  construction  so  that  the  well,  will  yield 
at  least  1  gallon  of  turbidity  -  free  water  per  minute. 

4.  The  annular  space  of  the  screened  interval  must  be  gravel  packed. 

5.  If  the  water  level  will  never  be  deeper  than  15  feet  below  the  ground 
surface,  af2-inch  l.DJ  casing  can  be  used  with  a  centrifugal  pump. 

If  the  water  level  may  at  times  be  15  feet  below  the  ground  surface, 
the  casing  must  be  at  least  4  inches  in  diameter  to  accomodate  a 
submersible  pump. 

6.  Either  PVC  or  steel  casing  is  acceptable  as  long  as  at  least  schedule 
40  pipe  is  utilized. 

7.  The  annular  space  around  each  casing  must  be  sealed  with  cement  or 
bentonite  from  the  ground  surface  to  2  feet  above  the  screen  to  prevent 
vertical  leakage  along  the  well  casing. 

8.  The  casing  should  be  protected  from  entry  of  contaminants,  vandalism, 
or  accidental  damage  by  machinery  by  constructing  the  cap  above  grade 
and,  if  PVC  casing  is  used,  using  a  protective  concentric  steel  casing 
around  the  above-ground  portion  with  a  locking  top. 

9.  The  elevations  of  the  tops  of  the  well  casings^without  the  capsymust  be 
measured  to  determine  the  direction  of  groundwater  flow. 

10.  Permits  to  construct  the  monitoring  wells  must  be  obtained  from  the 
Water  Supply  Branch  of  the  DNREC,  prior  to  construction. 
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State  of  Delaware 
Department  of  natural  Resources 
&  Environmental  Control 
Division  of  Environmental  Control 
Water  Resources  Section 

89  Kings  Highway 
PO  BOX  1401 
Dover  Delaware  19903 


Telephone  (302)  736  ■  4761 


MEMORANDUM 


TO:  Mr.  Kevin  Burdette 


FROM : 


Philip  J. 


DATE:  October  22,  1984 


The  Department  herein  waives  the  policy  requirement  requiring 
gravel  packing  of  monitor  wells  for  the  following  wells  located 
on  Dover  Air  Force  property.  The  wells  are  desianated^jDNRBC 
permit  it's  #58895,  #58918  thru  #58931,  and  1  Uli'WHjll  ili7tf5g934 
thru  #58945) .  Said  wells  must  still  meet  all  other  requirements 
as  set  forth  in  "General  Guidelines  for  Construction  of  Monitor 
Wells"  (copy  attached) . 
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DELAWARE  DEPARTMENT  OF  NATURAL  RESOURCES 
AND  ENVIRONMENTAL  CONTROL 
DIVISION  OF  ENVIRONMENTAL  CONTROL 
WATER  SUPPLY  BRANCH 


GENERAL  GUIDELINES  FOR  CONSTRUCTION  OF  MONITOR  WELLS 

1.  Monitor  well  must  be  constructed  by  a  method  which  will  define  the 
characteristics  of  the  geologic  materials  under  the  site.  The  properties  of  the 
earth  materials  penetrated  by  the  wells  must  be  described. 

2.  Monitor  wells  close  to  the  waste  sources,  unless  otherwise  approved  hy  DNREO 
based  on  the  ground-water  flow  system,  are  to  be  screened  from  the  seasonal  high 
water  table  level  to  five  feet  below  the  seasonal  low  water  level. 

3.  The  screen  slots  must  be  small  enough  to  allow  turbidity  -  free  water  to  he 
withdrawn  from  the  well,  and  should  be  machine  slotted  or  manufactured  screens 
rather  than  pipe  with  hack  sawed  slots.  Each  well  must  he  develoned  after 
construction  so  that  the  well  will  yield  at  least  1  gallon  of  turhidity  -  free 
water  per  minute. 

4.  The  annular  space  of  the  screened  interval  must  be  gravel  packed. 

5.  .  the  water  level  will  never  be  deeper  than  15  feet  below  the  ground  surface,  a 
2-inch  I.D.  casing  can  be  used  with  a  centrifugal  pump.  Tf  the  water  level  mav 
at  times  be  15  feet  below  the  ground  surface,  the  casing  must  be  at  least  4 
inches  in  diameter  to  accommodate  a  submersible  pump. 

6.  Either  PVC  or  steel  casing  is  acceptable  as  long  as  at  least  schedule  40  pipe  is 
utilized . 

7.  The  annular  space  around  each  casing  must  be  sealed  with  cement  or  bentonite  from 
the  ground  surface  to  2  feet  above  the  screen  to  prevent  vertical  leakage  along 
the  well  casing. 

.  The  casing  should  be  protected  from  entry  of  contaminants,  vandalism,  or 
accidental  ‘damage  by  machinery  by  constructing  the  cap  above  grade  and,  if  PVC 
casing  is  used,  using  a  protective  concentric  steel  casing  around  the  above¬ 
ground  portion  with  a  locking  top. 

The  elevations  of  the  tops  of  the  well  casings,  without  t^e  caps,  must  be 
measured  to  determine  the  direction  of  groundwater  flow. 

0.  Permits  to  construct  the  monitoring  wells  must  be  obtained  from  the  Water  Ruonlv 
Branch  of  the  DNREC,  prior  to  construction. 


/80 


APPENDIX  J:  Dover  Air  Force  Base 
Waste  Management  Summary  Tables 


(From  IRP  Phase  I  report,  ES,  October  1983) 
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APPENDIX  L:  Resumes 


Figure  K-l 

Project  Management  Structure  -  Dover  AFB  Phase  II  Stage  1  Study 
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JENNIFER  A.  BRAMLETT 


EDUCATION 

University  of  Maryland:  8.S.,  Natural  Resource  Management  (1979) 


EXPERIENCE 

Ms.  Bramlett  is  an  environmental  scientist  with  over  five  years  of  experience 
in  the  field  of  solid  and  hazardous  waste  management.  She  has  worked  within 
waste  regulatory  programs  under  both  RCRA  and  CERCLA,  for  both  the  U.S.  EPA  and 
the  Department  of  Defense  (DOD)  and  for  state  and  local  governments. 

Ms.  Bramlett  is  currently  providing  technical  input  for  a  Phase  II,  Stage  1 
effort  under  the  Air  Force's  Installation  Restoration  Program  (IRP).  The 
Phase  II,  Stage  1  effort  involves  the  comprehensive  confirmation  and  characteri¬ 
zation  of  contaminant  migration  at  hazardous  waste  sites  on  DOD  installations. 

She  was  also  the  Task  Manager  during  a  Phase  I  effort,  or  installation  assessment 
of  a  government-owned,  contractor-operated  (GOCO)  facility  in  Tucson,  Arizona, 
under  the  Air  Force's  IRP.  Phase  I  of  the  IRP  involves  a  site  visit  and  documen¬ 
tation  of  past  and  present  industrial  operations,  past  and  present  waste  manage¬ 
ment  practices,  and  the  environmental  setting.  Identified  waste  sites  are 
ranked  based  on  their  relative  potentials  for  environmental  impact  and  recom¬ 
mendations  are  made  for  Phase  II.  Other  Phases  of  the  IRP,  including  remedial 
action  planning,  were  ongoing  at  this  particular  facility  because  of  confirmed 
groundwater  contamination  problems.  Therefore,  this  Phase  I  also  included  the 
documentation  of  these  activities.  Ms.  Bramlett  was  also  a  primary  technical 
contributor  during  a  Phase  I  effort  at  a  GOCO  facility  in  San  Diego,  CA. 

Ms.  Bramlett  was  a  Team  Leader  during  a  preliminary  assessment  for  the  DOD  of 
waste  resource  conservation  and  recovery  opportunities  at  eleven  GOCO  facilities. 
Besides  overseeing  the  non-industrial  waste  study  area  of  the  project  for  all 
eleven  facilities,  Ms.  Bramlett  also  worked  on  a  more  in-depth  waste  recovery 
feasibility  analysis  for  one  selected  GOCO  facility. 

Ms.  Bramlett  was  co-project  manager  of  a  project  for  the  USEPA  in  which  data 
was  gathered  on  the  composition  of  leachate  from  hazardous  waste  sites  located 
throughout  the  United  States.  The  data  was  used  to  assess  the  feasibility  of 
formulating  a  synthetic  leachate  to  test  liner  compatibility.  Ms.  Bramlett 
was  also  a  member  of  a  sampling  team  which  visited  various  sites  and  sampled 
leachate  for  laboratory  and  field  analysis. 

Ms.  Bramlett  was  a  member  of  the  field  team  conducting  groundwater  sampling  at 
the  LiPari  Landfill  in  New  Jersey,  Superfund  Site  No.  1.  Sample  analyses 
results  were  used  to  assess  the  performance  of  implemented  remedial  actions. 
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Ms.  Bramlett 's  other  field  experience  includes  air  sampling  for  asbestos  in 
post  offices  in  rural  communities  in  western  Pennsylvania  and  acting  as  a 
Document  Control  Officer  during  the  geotechnical  assessment  of  the  hazardous 
waste  disposal  site  Love  Canal  in  New  York.  During  the  latter,  she  was 
responsible  for  ensuring  adherence  in  the  field  to  the  project's  Quality 
Assurance/Quality  Control  and  Health  and  Safety  plans.  She  additionally 
assisted  in  on-site  hydrological  testing  conducted  to  characterize  ground- 
water  flow. 

Under  a  project  for  EPA's  Waste  Identification  Branch,  Ms.  Bramlett  is  evalu¬ 
ating  petitions  from  generators  to  exclude  a  waste  listed  under  40  CFR  Part  261, 
Subpart  D.  She  is  evaluating  the  delisting  petitions  for  completeness  and  tech¬ 
nical  adequacy,  making  decisions  of  denial  or  acceptance,  and  preparing  Federal 
Register  Notices  announcing  proposed  exclusions.  Ms.  Bramlett  also  contributed 
to  a  guidance  manual  for  petition  preparation. 

Ms.  Bramlett  has  also  provided  technical  review,  synopsis,  and  computer  coding 
of  public  comments  for  the  U.S.  EPA  regarding  the  Organic  Chemicals  and  Plastics 
and  Synthetic  Fibers  (OCPSF)  Point  Source  Category  Effluent  Limitations  pro¬ 
posed  rule. 

Ms.  Bramlett  was  active  in  a  multi-year  Industry  Studies  Program  for  EPA's 
Office  of  Solid  Waste.  The  program  was  an  in-depth  waste  management  assess¬ 
ment  of  chemical  classes  within  several  industrial  segments.  Ms.  Bramlett 
participated  in  the  waste  management  assessments  of  the  chlorinated  and  bromi- 
nated  organics  and  carbamate  industrial  segments. 

Ms.  Bramlett  was  active  in  the  U.S.  EPA  Technical  Assistance  Panels  Programs 
for  Regions  III,  V,  and  EPA  Headquarters.  The  Programs  provided  assistance  to 
state  and  local  governments  in  both  solid  and  hazardous  waste  management.  For 
various  technical  assistance  recipients,  Ms.  Bramlett  assessed  waste  management 
options,  evaluated  waste  management  programs,  and  analyzed  the  feasibility  of 
waste-to-energy  recovery. 


PUBLICATIONS 


Bramlett,  J.,  E.  Repa,  C.  Furman.  Installation  Restoration  Program  Phase  I  - 
Records  Search,  Air  Force  Plant  44,  Tucson,  Arizona.  Prepared  for:  Wright- 
Patterson  AFB,  Ohio;  October  1985. 

Burger,  B.,  J.  Bramlett,  K.  Boyer,  C.  Furman.  Installation  Restoration  Program 
Phase  I  ~  Records  Search,  Air  Force  Plant  19,  San  Diego,  California.  Prepared 
for:  Wright-Pat terson  AFB,  Ohio;  September  1984. 

JRB  Associates.  Solid  Waste  Data  -  A  Compilation  of  Statistics  on  Solid  Waste 
Management  within  the  United  States.  Prepared  for:  U.S.  Environmental  Agency, 
Office  of  Solid  Waste  and  Emergency  Response.  EPA  contract  no. :  68-01-6000. 

August  1981. 


RICHARD  H.  BERRY 
5203  Richardson  Drive 
Fairfax,  Virginia  22032 
Tel.  (703)  323-5211 

BACKGROUND  SUMMARY 

More  than  25  years  of  experience  in  applying  geology  and  geophysics  to  the 
assessment  of  engineering  problems,  mineral  deposits,  and  groundwater  conditions. 
Projects  have  involved  37  U.S.  states  and  eight  foreign  countries,  comprising  an 
extensive  range  of  geologic  environments. 

EDUCATION 

EhD,  Geology,  Yale  University,  1961 
MS,  Geology,  Yale  University,  1957 
BA,  Geology,  Williams  College,  1955 

Graduate  courses  in  Geophysics  and  Mathematics,  George  Washington 
University,  1969-1971 

EXPERIENCE 

Independent  Consulting  Geologist,  1979-Present 

Performs  a  wide  variety  of  domestic  and  foreign  assignments,  mainly  for 
mining  and  engineering  consulting  firms.  Principal  efforts  have  involved: 

•  Stability  of  mines,  tunnels  and  other  underground  structures. 

•  Foundation  conditions  and  earthquake  hazards. 

•  Coal  and  industrial  mineral  deposits. 

•  Groundwater  conditions  associated  with  commercial  and  domestic  water 
supply,  waste  disposal,  construction,  and  structural  damage. 

•  Expert  legal  testimony. 

Senior  Geologist,  Dames  &  Moore,  Consulting  Engineers,  Washington,  D.C., 
1973-1979. 

Directed  geological  and  geophysical  investigations  for  heavy 
construction  projects,  including: 

•  Foundation  and  construction  conditions  for  dams,  pipelines,  open  pit 
mines,  fuel  storage  facilities  and  other  major  structures. 

•  Geological  and  geophysical  studies  for  12  nuclear  power  plants  in  the  U.S. 
and  abroad,  including  detailed  fault  studies  and  earthquake  assessments. 

•  Stability  of  tunnels,  mines,  and  other  deep  rock  excavations. 

•  Site  selection  and  envi ronmenta 1  assessment  of  conventional  and  nuclear 
waste  disposal  sites. 
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Senior  Scientist,  Computer  Sciences  Corporation,  Falls  Church,  VA,  1968-1973. 

Performed  varied  research  and  consultant  functions  involving  geology  and 
geophysics.  Major  projects  included: 

•  Comprehensive  assessment  of  construction,  environmental  impact,  and 
electrical  ground  conductivity  of  seven  alternative  U.S.  sites  for  a 
major  military  communications  system  involving  surface  and  deep  under¬ 
ground  emplacement  of  hundreds  of  miles  of  antenna  cable  (1971-1973). 

•  Analysis  of  costs  and  performance  rates  of  drilling,  blasting,  and  exca¬ 
vating  techniques  for  computer  simulations  of  quarry  and  underground 
coal  mine  operations. 

Assistant  Director  of  Operations,  Environmental  Research  Corporation, 
Alexandria,  VA,  1965-1968. 

Assisted  in  managing  15-20  geologists,  geophysicists  and  engineers  employed 
in  research  of  seismic  ground  motion  and  other  effects  of  nuclear  and  con¬ 
ventional  explosives.  Typical  projects  included: 

•  Prediction  of  blast  effects  of  nuclear  testing  at  the  Nevada  Test  Site. 

•  Design  and  implementation  of  seismic  monitoring  programs  for  construction 
and  quarry  blasting. 

Chief  Geologist,  Roland  F.  Beers,  Inc.,  Alexandria,  VA,  1962-1965. 

Directed  geology  staff  in  compiling  and  assessing  geologic,  geophysical  and 
hydrologic  information  associated  with  proposed  nuclear  blast  sites.  Efforts 
included : 

•  Preparation  of  detailed  plans  and  cost  estimates  adopted  by  the  U.S. 

Corps  of  Engineers  for  a  major  exploration  program  to  preceed  proposed 
nuclear  excavation  of  a  canal  across  Central  America. 

•  Inspection  and  evaluation  of  potential  slope  and  dam  failures  associated 
with  nuclear  blasts  in  Colorado,  New  Mexico,  Nevada,  and  Mississippi. 

Geologist,  Brown  and  Root,  Inc.,  Houston,  Texas,  1959-1962. 

Inspected  and  evaluated  geology,  hydrology,  and  other  construction  aspects 
of  tunnels,  dams,  pipelines,  and  missile  silos:  identified  concrete  aggregate 
sources  and  prepared  cost  estimates  for  constructing  underground  structures. 
In  1959-1960  assessed  daily  excavation  conditions  in  the  26-mile  Roberts 
Tunnel,  Colorado. 

Field  Geologist,  New  York  State  Geological  Survey,  Albany,  NY,  1956-1958. 

Mapped  a  portion  of  the  eastern  Adirondack  Mountains,  interpreted  structure 
and  metamorphic  derivation  of  plutons,  and  developed  a  local  stratigraphic 
column  for  the  Grenville  metasediments. 

Field  Assistant,  Matt  S.  Walton,  Consulting  Geologist,  New  Haven,  CT,  1956. 

Mapped  and  analyzed  faults  affecting  roof  stability  in  diversion  tunnels 
of  the  Oahe  Dam,  South  Dakota. 
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Geologist,  Carter  Oil  Company,  Mattoon,  Illinois,  Summer  195S. 

Interpreted  geophysical  well  logs  and  constructed  isopachus  maps  of  areas 
in  Illinois  and  Kentucky. 

PROFESSIONAL  AFFILIATIONS 

Geological  Society  of  America,  Association  of  Engineering  Geologists, 
American  Geophysical  Union,  Washington  (D.C.)  Geological  Society,  and 
American  Association  of  Petroleum  Geologists 

PROFESSIONAL  REGISTRATIONS 


California  #3463,  Delaware  #249,  Oregon  #460,  Georgia  #442,  Virginia  #135 


RICHARD  H.  BERRY 


SELECTED  REPRESENTATIVE  PROJECTS 


Underground  Mines  and  Tunnels 


•  Design  and  supervision  of  a  boring  program  to  define  the  nature  of  a  thrust 
fault  and  its  effects  on  future  operations  of  an  underground  coal  mine, 
Buchanan  County,  Virginia. 

•  Assessment  of  geologic  conditions  and  presentation  of  expert  testimony  re¬ 
regarding  potential  surface  damage  from  subway  tunnel  construction,  Montgomery 
County,  Maryland. 

•  Estimation  of  anomolous  bearing  pressures  anticipated  from  thick  sandstone 
strata  above  a  proposed  longwall  coal  operation.  Wise  County,  Virginia. 

•  Assessment  of  potential  effects  of  faults  identified  from  Landsat  imagery 
and  areal  photographs  of  three  existing  or  proposed  underground  coal  mines 
in  Virginia  and  West  Virginia. 

•  Estimation  of  underground  construction  conditions  for  fifteen  tunnels  and  six 
missile  silo  complexes  in  the  U.S.,  Canada  and  South  America.  Projects 
typically  included  quantification  of  overbreak,  support  requirements  and 
water  inflow,  and  location  of  concrete  aggregate  sources.  Prepared  bid 
estimates  for  six  of  the  tunnels. 

•  Underground  mapping  and  assessment  of  joints  and  faults  in  the  diversion 
tunnels  of  Oahe  Dam,  S.D.,  as  related  to  a  major  roof  collapse. 

•  Assessment  of  daily  construction  conditions  in  the  26-mile  H.D.  Roberts 
Tunnel,  Colorado,  and  derivation  of  tunnelling  costs  and  performance  indices 
for  various  geologic  conditions. 

Foundation  Conditions 


•  Assessment  of  potential  surface  damage  from  piping  and  other  subsidence 
hazards  associated  with  underground  anthracite  workings,  Scranton,  Pa. 

•  Investigation  of  landslides  and  slope  stability  for  a  proposed  pump  storage 
facility  in  Virginia. 

•  Design  and  supervision  of  a  drilling  program  to  assess  stability  of  future 
open  cuts  for  a  phosphate  mine  in  North  Carolina. 

•  Investigation  of  geologic  and  construction  conditions  affecting  overbreak 
in  footing  excavations  for  the  New  Walter  Reed  Hospital,  Washington,  D.C. 

•  Preparation  of  plans  and  cost  estimates  for  geotechnical  exploration  of  a 
proposed  150-mile  electrical  transmission  line  in  Montana. 

•  Assessment  of  the  effects  of  karst  conditions  on  foundation  stability  for  a 
proposed  heavy  construction  project  in  western  Maryland. 
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•  Design  and  supervision  of  a  boring  program  to  assess  the  stability  of  deep 
rock  excavations  and  construction  conditions  of  several  miles  of  pipeline  for 
a  proposed  water  pumping  and  treatment  station  in  northern  Virginia. 


•  Investigation  of  geologic  conditions  pertinent  to  remedial  action  required  to 
avoid  recurrence  of  landslide  damage  to  a  pipeline  in  western  Pennsylvania. 

•  Assessment  of  geologic  and  construction  conditions  pertinent  to  reducing  over¬ 
break  of  open  cut  tunnel  excavations  in  Montgomery  County,  Maryland  and  Balti¬ 
more,  Maryland. 

•  Geologic  correlation  and  extrapolation  of  soils  properties  for  sice  selection 
of  electrical  transmission  lines  in  eastern  Virginia. 


Mineral  Deposits 

•  Estimation  of  reserves  for  six  bituminous  and  anthracite  coal  properties  in 
West  Virginia  and  Pennsylvania. 

•  Economic  assessment  of  sand  and  gravel  deposits  in  Texas,  Maryland,  New 
Hampshire  and  Colorado. 

o  Identification  and  economic  assessment  of  alternative  crushed  stone  sources 
for  the  Norfolk  area,  Virginia. 

•  Identification  of  volcanic  ash  deposits  to  serve  as  concrete  pozzolan  tor  the 
Yellowtail  Dam,  Montana. 

•  Estimation  of  the  current  economic  potential  of  an  abandoned  gold  mine, 
Fairfax,  Virginia. 

•  Analysis  of  geologic  and  geophysical  data  for  three  nickel  deposits  in  Maine, 
and  participation  in  exploration  planning,  computerization  of  reserves  and 
open  pit  mine  designs. 

•  Assessment  of  world  wide  marketability  of  Peruvian  bentonite. 

•  Geologic  and  economic  appraisal  of  a  diatomite  deposit,  Richmond  County,  Va. 


Groundwater 

•  Air  photo  interpretation,  field  investigation,  and  design  of  an  exploratory 
boring  program  to  assess  groundwater  reserves  associated  with  block  faulting 
in  the  Dead  Sea  Rift  Valley,  Jordan. 

•  Presentation  of  expert  testimony  regarding  groundwater  conditions  of  a  land¬ 
fill  site  in  Maryland. 

•  Identification  and  assessment  of  a  fault  zone  aquifer  to  serve  the  snow-making 
requirements  of  a  proposed  ski  resort  near  Harpers  Ferry,  West  Virginia. 

•  Investigation  of  swimming  pool  damage  allegedly  caused  by  an  unusually  shallow 
water  table,  Washington,  D.C. 

•  Assessment  of  lightning  as  a  cause  for  damage  to  a  water  well  casing,  Fauquier 
County,  Virginia. 
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•  Field  investigations  to  identify  a  means  of  renewing  geothermal  waters  for  a 
health  spa  resort  in  northern  Jordan. 

•  Design  and  supervision  of  a  drilling  and  geophysical  program  to  assess  the 
anticipated  underflow  for  a  major  proposed  earthfill  dam,  Montgomery  County, 
Maryland . 

•  Field  investigations  and  assessment  of  groundwater  information  to  assess  the 
hydrologic  characteristics  of  karst  terrain  proposed  for  underground  petroleum 
storage,  southwestern  Virginia. 

•  Design  and  supervision  of  a  drilling  and  monitoring  program  to  assess  ground- 
water  conditions  associated  with  leakage  of  an  underground  propane  storage 
cavern,  northern  Virginia. 

Structural  Geology  and  Earthquake  Assessment 


•  Design  and  supervision  of  comprehensive  fault  studies  for  e:ght  nuclear  power 
plant  sites  in  the  U.S.  and  abroad,  including  definition  of  age  of  fault 
offsets  and  earthquake  potential. 

•  Preparation  of  geologic  and  seismologic  portions  of  Safety  Analysis  Reports 
for  five  nuclear  power  plants  in  the  U.S.  and  abroad,  and  senior  technical 
review  of  five  others. 

•  Design  and  supervision  of  deep  seismic  reflection  profiling  of  basement  faults 
beneath  the  Maryland  Coastal  Plain. 

•  Determination  of  the  earthquake  risk  for  several  Middle  East  drilling  plat¬ 
forms  and  a  proposed  liquid  natural  gas  terminal  on  Cook  Inlet,  Alaska. 

•  Design  and  supervision  of  an  exploratory  program  to  define  a  buried  sequence 
of  emergent  wave  cut  platforms  to  establish  the  age  and  earthquake  potential 
of  faulting  at  the  site  of  a  proposed  liquid  natural  gas  facility.  Point 
Conception,  California. 

Waste  Disposal  and  Environmental  Assessments 


•  Field  investigation  and  assessment  of  exploration  data  to  define  the  geologic 
and  hydrologic  characteristics  of  four  sludge  disposal  sites  in  Maryland. 

•  Preparation  of  preliminary  plans  and  cost  estimates  for  geologic  and  geophysica 
exploration  of  alternative  nuclear  waste  disposal  sites  in  New  England. 

•  Design  and  supervision  of  a  site  selection  program  to  define  alternative  land¬ 
fill  sites  in  Montgomery  County,  Maryland. 

•  Preparation  of  environmental  impact  statements  for  strategic  oil  storage  in 
three  Gulf  coast  salt  domes  and  limestone  mines  in  Kentucky  and  Ohio. 

•  Evaluation  of  the  relative  geologic  and  hydrologic  suitability  of  numerous 
U.S.  salt  mines  as  disposal  sites  for  radioactive  waste. 
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Expert  Testimony 

U.S.  Land  Commission,  Baltimore,  Maryland 

U.S.  Military  Court  of  Appeals,  Alexandria,  Virginia 

General  District  Court,  Fairfax,  Virginia 

Board  of  Supervisors,  Montgomery  County,  Maryland 

Board  of  Supervisors,  Fairfax,  Virginia 

Atomic  Safety  Licensing  Board  (NRC) 

Advisory  Committee  on  Reactor  Safety  (NRC) 

Virginia  Corporation  Commission,  Richmond,  Virginia 
U.S.  Senate  Armed  Services  Committee 
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EDUCATION 


West  Virginia  University,  B.S.,  Geology  (1982) 


EXPERIENCE 

Mr.  Eades  is  a  geologist  with  the  Applied  Technologies  Group  of  SAIC.  He  is 
diversely  experienced  in  regard  to  studies  involving  hazardous  waste  site 
investigation,  characterization  and  remediation.  He  is  currently  involved  in  a 
conf irmation/characterization  study  of  groundwater  and  surface  water  contamina¬ 
tion  at  Dover  Air  Force  Base  under  a  Phase  II  investigation  of  the  U.S.  Air 
Force's  Installation  Restoration  Program.  Under  this  program  he  has  been 
responsible  for  development  of  well  installation,  sampling  and  monitoring 
plans,  subcontracts  procurement,  supervision  of  drilling  operations,  assistance 
in  soils,  surface  water,  and  ground  water  sampling,  interpretation  of  geologic, 
hydrologic,  and  chemical  analytical  data,  and  report  preparation.  In  addition, 
Mr.  Eades  recently  completed  another  Phase  II  effort  at  McEntire  ANG  Base, 
Columbia;  South  Carolina,  where  he  supervised  drilling  and  installation  oi  11 
groundwater  monitoring  wells. 

Mr.  Eades  also  assisted  in  the  design  of  a  parallel  Phase  II  drilling  and 
sampling  program  at  Niagara  Falls  Air  Force  Reserve  Facility  by  inputting  to 
technical  and  cost  proposals,  scheduling,  staffing  and  subcontractor  coordina¬ 
tion.  In  addition,  Mr.  Eades  served  as  a  team  member  on  the  Phase  I  investiga¬ 
tion  at  Air  Force  Plant  PJKS  in  Waterton,  Colorado.  His  responsibilities 
included  performing  a  site  investigation  to  determine  past  and  current  waste 
handling  practices,  record  searches  and  interviews  to  identify  the  environmental 
conditions  present  at  the  site,  an  evaluation  of  the  potential  for  environmental 
contamination,  recommendation  for  future  groundwater  and  surface  water  monitor¬ 
ing  and  final  report  preparation. 

Mr.  Eades  has  a  wide  range  of  experience  under  a  variety  of  Environmental 
Protection  Agency  studies.  He  has  served  in  numerous  capacities  during  an 
ongoing  evaluation  of  the  effectiveness  of  an  asphalt  cap  as  a  remedial  action 
at  the  Western  Processing  Company  Superfund  Site  in  Kent,  Washington.  Under 
this  program  Mr.  Eades  was  responsible  for  assisting  in  the  design  of  asphalt, 
soils  and  groundwater  sampling  and  analysis  plans,  supervision  of  asphalt 
coring  operations,  adherence  to  health  and  safety  protocol,  coordination  of 
laboratory  permeability  and  percent  air  voids  testing,  interpretations  of  test 
results,  and  making  recommendations  on  hydraulic  asphalt  mix  and  paving  designs 
for  future  remedial  applications.  He  has  recently  completed  a  separate  case 
study  on  the  history  to  date  of  remedial  actions  and  their  effectiveness  at  the 
dioxin  contaminated  Denney  Farm  Site  in  Aurora,  Missouri.  During  this  case 
study,  Mr.  Eades  was  solely  responsible  for  coordination  with  EPA  Region  VII  to 
access  files  and  records  and  conduct  interviews  to  document  remedial  design, 
execution  and  performance.  Evaluation  included  determining  the  effectiveness  of 
waste  exhumation,  site  closure,  on  site  storage  and  microbiological  degradation. 
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Mr.  Eades  was  also  a  key  team  member  under  an  EPA  program  to  solicit  and  evalu¬ 
ate  offers  to  test  emerging  technologies  to  clean  up  hazardous  waste  sites  and 
spills.  This  involvement  included  Request  for  Proposal  development,  design  of 
evaluation  criteria,  proposal  scoring  and  recommendations  on  various  proposed 
technologies  including  sorbents,  in  situ  vitrification,  and  circulating  bed 
incineration.  Under  various  other  EPA  programs,  Mr.  Eades  has  provided: 

o  Confirmation  of  hydrogeologic  data  at  the  Vertac  Site  in  Jacksonville, 
Arkansas . 

o  Description  of  concepts  and  test  results  for  permeable  treatments  beds 
and  block  displacement  as  methods  to  clean  up  or  contain  contaminated 
groundwaters . 

o  And  technical  and  cost  proposals  for  expanding  the  computer  data  base 
of  remedial  action  case  histories. 

Mr.  Eades  served  under  a  DOE  sponsored  project  in  review  and  document  prepara¬ 
tion  capacities  for  the  Nuclear  Waste  Management  Program  at  the  Nevada  Test 
Site.  He  evaluated  state-of-the-art  technologies  and  documents  regarding  the 
regulation  of  borehole  shaft  sealing  of  experimental  wells  to  insure  the  inte¬ 
grity  of  the  host  medium  in  which  hazardous  waste  disposal  sites  could  be 
located. 

Mr.  Eades  also  has  a  variety  of  experience  in  the  oil  and  gas  industry  in 
drilling,  coring,  completion  and  well  testing  capacities.  Prior  to  transferring 
to  SAIC/McLean,  Mr.  Eades  completed  a  project  for  Gas  Research  Institute  under 
which  he  had  the  responsibility  of  generating  a  geologic  framework  for  Meigs 
County,  Ohio,  testing  the  relationship  between  gas  production  and  photolinea- 
raents  and  sampling  and  analyzing  core  to  determine  matrix  properties,  fracture 
occurrences  and  offgassing  data.  He  was  responsible  for  providing  production 
decline  curve  analyses  and  geologic  mapping  efforts,  including  structure  contour 
and  isopach  maps  incorporating  data  on  over  300  producing  wells.  This  work 
assisted  in  determining  reservoir  characteristics  such  as  directionality  of 
flow  within  a  naturally  fractured  reservoir  as  well  as  quantifying  fracture 
occurrences  through  the  use  of  core  analysis,  mini-hydraulic  fracturing  treat¬ 
ments  and  downhole  camera  surveys. 

Mr.  Eades  served  as  a  field  geologist  during  drilling,  completion  and  well 
testing  operations  under  the  previously  mentioned  program  and  under  the  Depart¬ 
ment  of  Energy's  Offset  Well  Test  Program.  He  was  also  responsible  for  install¬ 
ing  and  monitoring  data  acquisition  systems,  conducting  flow  tests,  sampling 
gases,  placement  ot  downhole  tools  (packers  and  pressure  monitoring  probes), 
well  log  interpretations  and  assisting  in  well  cleanup  operations. 
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Mr.  Eades  also  has  experience  in  the  coal  mining  industry  with  regard  to  defining 
hydrologic  impacts  for  existing  and  proposed  mines.  He  conducted  field  investi¬ 
gations,  and  geotechnical  evaluations  of  over  80  surface  and  underground  raining 
operations  in  three  Appalachian  coal  mining  states.  These  evaluations  involved 
field  data  acquisition,  overburden  sampling  and  analysis,  water  monitoring 
station  data  analysis  and  geologic  and  hydrologic  interpretations  regarding 
known  or  predicted  environmental  impacts  from  mining  operations  in  West  Virginia, 
Virginia  and  Kentucky.  Mr.  Eades  was  responsible  for  proposing  groundwater  and 
surface  water  monitoring  stations  for  proposed  sites  and  identifying  shortcomings 
of  monitoring  station  locations  for  existing  sites. 


PUBLICATIONS 


Installation  Restoration  Program  Phase  I  -  Records  Search  Air  Force  Plant  PJKS 
Waterton,  Colorado,  1984,  USAF,  AFESC/DEV,  Tyndall  AFB,  Florida  and  ASD/PMD, 
Wright-Patterson  AFB,  Ohio. 

Multiple  Well  Transient  Test  Program  in  Meigs  County,  Ohio,  Gas  Research  Insti¬ 
tute  3081-213-0605. 

Evaluation  of  the  Asphalt  Cover  at  the  Western  Processing,  Inc.,  Superfund  Site 
(Draft  Final  Report)  EPA  68-03-3113. 
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EDUCATION 

University  of  Pennsylvania:  M.R.P.,  Environmental  Planning  (1980) 
University  of  Pennsylvania:  Coursework  toward  M.S.,  Geology 
Franklin  and  Marshall  College:  B.A.,  Geology  (1978) 


EXPERIENCE 

Mr.  Lapins  is  an  environmental  scientist  with  JRB's  Waste  Management  Depart¬ 
ment.  His  project  involvement  has  included:  project  and  task  management, 
coordinating  and  conducting  field  investigations  at  controlled  and  uncon¬ 
trolled  hazardous  waste  sites  including,  supervising  the  installation  of 
groundwater  monitoring  wells  and  groundwater,  soil  and  sediment  sampling; 
data  analysis;  contaminant  transport  assessment;  hydrogeologic  and 
geomechnical  evaluation;  and  alternative  site  remediation  analysis. 

Mr.  Lapins  is  currently  a  Project  Manager  for  a  Department  of  Defense 
(DoD) ,  Installation  Restoration  Program  (IRP),  Phase  II  hazardous 
materials  site  investigation  at  McEntire  Air  National  Guard  Base,  S.C. 

The  project  involves  investigating  and  determining  the  magnitude  and 
extent  of  contaminant  migration  from  seven  disposal  sites;  involving  the 
installation  of  twenty-three  groundwater  monitoring  wells  and  the  sampling 
of  contaminated  groundwater,  surface  water  and  soils.  Mr.  Lapins  was 
responsible  for  developing  all  phases  of  this  \ uvestigation  from  investi¬ 
gatory  approach  at  each  site  including:  monitoring  network  design, 
drilling,  well  specification  and  sampling  plan  preparation  to  costing, 
scheduling  and  staffing. 

Mr.  Lapins  recently  managed  a  task  for  EPA's  Emergency  Response  Division 
which  involved  updating  EPA's  "Acceptance  List”  for  dispersants  and  other 
chemical  countermeasures  for  oil  spills,  and  reformatting  technical  test 
data  for  each  product,  for  inclusion  in  Subpart  H  of  the  National  Contin¬ 
gency  Plan  as  Appendix  C  of  40  CFR  300.  The  "Acceptance  List"  and  refor¬ 
matted  technical  product  test  data  bulletins  will  serve  to  facilitate  an 
expeditious  selection  of  appropriate  chemical  countermeasures  by  On-scene 
Coordinators  in  EPA  Regional  offices  and  U.S.  Coast  Guard  Districts  in  the 
event  of  a  spill. 

Mr.  Lapins  also  managed  a  task  involving  the  preparation  of  a  Federal 
Register  Notice  publishing  a  Final  Rule  amending  subpart  H  of  the  National 
Oil  and  Hazardous  Substance  Pollution  Contingency  Plan  (NCP)  (40  CFR  Part 
300)  specifying  a  process  in  which  dispersants,  surface  collecting  agents, 
and  biological  additives  may  be  added  to  EPA’s  NCP  Product  Schedule.  As 
well  as  preparing  the  text,  Mr.  Lapins  compiled,  evaluated,  and  addressed 
public  comments  to  the  proposed  regulation  for  inclusion  in  the  Final  Rule. 
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Mr.  Lapins  has  had  considerable  experience  supervising  the  drilling  and 
installation  of  groundwater  monitoring  wells,  and  with  conducting  ground- 
water  sampling  and  soil/sediment  sampling.  Collectively,  he  has  played  a 
supervisory  role  in  projects  which  involved  the  installation  of  more  than 
drilling  methods,  and  has  performed  groundwater  sampling  of  more  than  90 
wells  for  county  and  federal  clients. 

For  the  U.S.  Array,  Mr.  Lapins  Investigated  and  evaluated  soil,  sediment, 
and  groundwater  contamination  resulting  from  munitions  manufacturing 
activities  at  two  Army  depots  in  Illinois  and  Tennessee.  His  involvement 
in  these  DoD  IRP  projects  included:  developing  novel  sampling  and  health 
and  safety  procedures  for  sampling  reactive  wastes,  coordinating  field 
sampling  activities  with  laboratory  activities  in  accordance  with  the 
analytical  requirements  of  samples  to  insure  accurate  analytical  results, 
supervising  the  drilling  and  installation  of  groundwater  monitoring  wells, 
obtaining  core  and  grab  samples  of  sediments  containing  high  concentra¬ 
tions  of  explosives,  groundwater  sampling,  geotechnical  and  hydrogeologic 
data  analysis,  remedial  action  evaluation,  and  final  report  preparation. 

Mr.  Lapins  also  participated  in  an  IRP  Phase  II  hazardous  materials  site 
investigation  at  Hancock  Field,  N.Y.,  for  the  U.S.  Air  Force.  His  involve¬ 
ment  in  this  project  included  supervising  the  installation  of  groundwater 
monitoring  wells,  evaluating  analytical  results  for  sampling  activities 
conducted  at  the  base,  preparation  of  recommendations  for  additional  site 
investigatory  and  remedial  measures  needed  and  final  report  preparation. 

For  the  EPA,  Mr.  Lapins  supervised  the  drilling  and  installation  of 
groundwater  monitoring  wells  at  the  Lipari  Superfund  Site  in  New  Jersey. 

His  responsibilities  included  overseeing  well  drilling  and  installation 
operations,  enforcement  of  health  and  safety  protocol  (Level  A  Protection), 
collection  and  characterization  of  core  samples  and  the  maintenance  of 
daily  logs.  Mr.  Lapins  also  participated  in  a  study  of  groundwater 
contamination  from  an  active  hazardous  waste  disposal  site  in  Anne  Arundel 
County,  Maryland,  where  he  performed  groundwater  sampling  and  data  analysis. 
His  involvement  with  groundwater  sampling  and  monitor  well  installation 
has  given  him  a  good  working  knowledge  of  EPA  and  U.S.  Army  Toxic  and 
Hazardous  Materials  Agency  quality  control/quality  assurance  and  chain  of 
custody  procedures. 

Mr.  Lapins  has  participated  in  two  IRP  Phase  I  investigations  at  Olmsted 
AFB  (Harrisburg  International  Airport)  and  Air  Force  Plant  PJKS  near  Denver, 
CO  for  the  U.S.  Air  Force.  For  these  projects  Mr.  Lapins  conducted  record 
searches  and  investigated  past  hazardous  materials  management  practices  at 
each  of  the  bases;  conducted  site  surveys,  identifying  hazardous  material 
disposal  sites,  rated  sites  using  the  HARM  rating  methodology,  and  pre¬ 
pared  recommendations  for  future  site  investigatory  measurers. 
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For  EPA's  Office  of  Policy  Analysis  (OPA),  Mr.  Lapins  provided  technical 
support  for  a  national  groundwater  contamination  modelling  effort.  For 
this  project,  Mr.  Lapins  developed  a  data  base  for  examining  and  evaluating 
the  risk,  of  groundwater  contamination  and  health  effects  associated  with 
the  use  of  road  salts  for  highway  deicing  purposes.  The  results  of  his 
analysis  will  be  compared  with  other  sources  of  groundwater  contamination 
for  relative  risk  assessment  to  aid  EPA  in  developing  groundwater  protec¬ 
tion  policy  for  the  nation. 

Mr.  Lapins  participated  in  an  EPA  project  to  evaluate  the  validity  and 
accuracy  of  statistical  test  procedures  specified  in  40  CFR  265.93  of 
RCRA  for  monitoring  groundwater  quality  at  Interim  Status  facilities. 

His  role  in  this  project  included:  reviewing  site  information  and  ground- 
water  analytical  data  for  facilities  throughout  the  country,  providing 
hydrogeologic  evaluations,  and  data  coding  for  computer  analysis. 

For  the  EPA's  Office  of  Solid  Waste,  Mr.  Lapins  has  taken  part  in  the 
development  of  a  large  computerized  data  base  for  characterizing  wastes  and 
assessing  waste  management  practices  within  several  segments  of  the  Organic 
Chemical  Manufacturing  Industry.  The  data  base  which  characterizes  and 
tracks  manufacturing  processes,  residual  streams,  and  waste  management 
practices  will  provide  technical  support  to  EPA  for  the  development  of 
industry  specific  guidelines  (RCRA  Phase  III  regulations)  for  hazardous 
waste  management.  Mr.  Lapins'  role  in  the  project  has  included  reviewing 
RCRA  3007  Questionnaires  and  sampling  and  analysis  data,  and  coding  manu¬ 
facturing  processes,  process  products,  residual  streams,  and  waste  manage¬ 
ment  practices  for  chlorinated  organic,  industrial  organic,  dye  and  pigment, 
and  plastic  and  resin  manufacturing  industries.  Mr.  Lapins  also  aided  in 
the  establishment  of  a  computerized  status  matrix  for  the  EPA  to  track  the 
progress  of  RCRA  delisting  petitions  through  regulatory  review. 

Prior  to  joining  JRB,  Mr.  Lapins  was  employed  as  an  environmental  scientist 
by  Ecolsciences ,  Inc.,  where  he  managed  task  assignments  and  prepared 
report  elements  for  EIS's  and  environmental  assessments  specializing  in 
the  inventory,  analysis,  and  evaluation  of  geologic,  pedologic,  and 
hydrologic  conditions  with  special  emphasis  on  groundwater  impact  asses- 
ments.  A  large  segment  of  his  responsibilities  included  performing  siting 
and  site  sui tabl 1 i ty / f eas ibi 1 i ty  analysis  for  municipal  wastewater  treat¬ 
ment  facilities,  deep  well  wastewater  injection  and  land  application  of 
municipal  wastewater  and  sludge  at  sites  in  Pennsylvania,  Maryland,  and 
Delaware.  In  addition,  Mr.  Lapins  participated  In  the  development  of 
environmentally  sensitive  growth  management  plans  for  Stafford  Township, 
Ocean  County,  New  .Jersey. 
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PUBLICATIONS 

Installation  Restoration  Program  Phase  I  -  Records  Search,  Final,  Air 
Force  Plant  PJKS  Waterton,  Colorado.  U.S.  Air  Force  AFESL/DEV,  Tyndal 
AFB,  Florida  and  ASD/PMD  Wright-Patterson  AFB,  Ohio.  September,  1984. 

Installation  Restoration  Program  Phase  I  -  Records  Search,  Harrisburg 
International  Airport  (Formerly  Olmsted  Air  Force  Base)  Middletown, 
Pennsylvania.  U.S.  Air  Force  AFESL/DEV,  Tyndall  AFB,  Florida.  April, 
1984. 

Installation  Restoration  Program  Phase  II  -  Confirmation/Quantification, 
Stage  I,  Final  Report,  for  Hancock  Field,  New  York.  U.S.  Air  Fcrce,  OEHL, 
Brooks  AFB,  Texas.  December,  1984. 

Draft  Environmental  Impact  Statement,  Currituck  County,  North  Carolina 
Outer  Banks  Access.  Department  of  Transportation,  Raleigh  North  Carolina. 
March,  1981. 

Environmental  Assessment  of  Construction  Grants  Projects  (revisions). 

U.S.  Environmental  Protection  Agency,  Office  of  Water  Program  Operations, 
Washington,  D.C.  January,  1979. 

Draft  Environmental  Impact  Statement,  Little  Patuxent  Water  Quality 
Management  Center  (Savage  Plant),  Howard  County,  Maryland.  U.S.  Environ¬ 
mental  Protection  Agency,  Philadelphia,  Pennsylvania.  October,  1981. 

Draft  Environmental  Impact  Statement,  Leola  Sewer  Authority  Facilities 
Plan,  Upper  Leacock  Township,  Pennsylvania.  U.S.  Environmental  Protection 
Agency,  Philadelphia,  Pennsylvania.  October,  1981. 

Draft  Environmental  Impact  Statement,  Wastewater  Management  Facilities, 
City  of  Rehoboth  Beach,  Sussex  County,  Delaware.  U.S.  Environmental 
Protection  Agency,  Philadelphia,  Pennsylvania.  January,  1982. 

Draft  Environmental  Impact  Statement,  Wastewater  Management  Facilities, 
City  of  Lewes,  Sussex  County,  Delaware.  U.S.  Environmental  Protection 
Agency,  Philadelphia,  Pennsylvania.  October,  1981. 
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JOHN  P.  MEADE 


EDUCATION 

Manhattan  College:  B.C.E.,  Civil  Sanitary  Engineering  (1955) 

SUMMARY 

Mr.  Meade  has  26  years  of  experience  in  sanitary,  industrial  hygiene,  and 
bioenvi ronmental  engineering,  and  is  certified  as  an  Associate  Public  Health 
Engineer  in  the  State  of  New  York.  He  is  a  Senior  Project  Manager  at  SAIC, 
working  as  a  senior  technical  reviewer  for  a  multi-task  contract  for  remedial 
actions  on  uncontrolled  hazardous  waste  sites.  He  joined  SAIC  as  the  Project 
Manager  of  a  Department  of  Labor  (DOL)  contract  to  provide  OSHA  with  on-site 
consultation  services  to  assist  small  businesses  in  Pennsylvania. 

Mr.  Meade,  under  the  terms  of  an  EPA  contract  addressing  the  investigation  of 
remedial  actions  of  uncontrolled  hazardous  waste  sites,  has  functioned  as  one  of 
SAIC's  senior  technical  reviewers.  One  of  his  assigned  tasks  is  to  review  the 
majority  of  twenty  detailed  case  study  analyses  selected  from  an  inventory  of 
nationwide  remedial  actions.  The  sites  were  selected  based  upon  their  overall 
priority  and  the  remedial  actions  were  evaluated  from  both  their  effectiveness 
in  meeting  the  objectives  of  the  site  action  and  also  from  a  cost  standpoint. 

He  is  also  the  Project  Officer  for  6  task  orders  under  this  contract,  involving 
various  hazardous  waste  research  &  development  studies. 

Mr.  Meade  is  presently  supporting  the  Manager  for  the  Waste  Management  Department 
and  shares  in  the  responsibility  for  monitoring  and  administering  a  $4  million 
EPA  R  &  D  mission  contract  that  has  29  tasks.  He  also  manages  two  additional 
tasks  that  address  the  design  and  monitoring  of  protective  covers  for  hazardous 
waste  lagoons,  and  design  of  decontamination  equipment  and  procedures  for  use 
at  hazardous  waste  sites.  Mr.  Meade  was  the  Program  Manager  for  SAIC's  Basic 
Ordering  Agreement  with  Tyndall  AFB  to  perform  Phase  1,  3,  and  4  Installation 
Restoration  Program  tasks  at  Military  installations  throughout  the  country. 

Mr.  Meade  is  also  the  Program  Manager  for  a  large  multi-task  contract  with  the 
U.S.  Air  Force  Occupational  &  Environmental  Health  Laboratory  (USAFOEHL)  for 
Phase  II  Installation  Restoration  Program  confirmation  studies.  He  is  presently 
responsible  for  concurrent  Phase  II  efforts  at  6  Air  Force  installations.  In 
addition,  he  has  responsibility  for  performing  Quality  Assurance/Qual i ty  Control 
and  functions  as  Senior  Health  and  Safety  Adv* sor  at  many  of  SAIC's  field 
efforts,  such  as  the  //I  rated  Superfund  site  in  Closgow,  New  Jersey. 

Prior  to  joining  SAIC,  Mr.  Meade  was  an  Air  Force  Colonel  and  Vice  Commander  of 
the  USAF  Occupational  and  Environmental  Health  Laboratory.  He  directed  and 
monitored  the  daily  efforts  of  L50  professional  and  support  personnel,  including 
assisting  the  AIHA  certified  laboratory  to  ensure  compliance  with  applicable 
Federal,  State,  and  local  standards.  In  addition,  as  Chief  of  the  Consultants 
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Division,  he  hid  Che  responsibility  for  managing  almost  fifty  environmental 
projects  for  the  Air  Force.  This  included  field  investigations  of  Air  Force 
installations  to  identify  potential  health  and  environmental  effects  from 
pollutants  as  well  as  making  recommendations  for  corrective  actions. 
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EDUCATION 


West  Virginia  University,  Ph.D.  H>Jrology  (1981) 
West  Virginia  University,  M.S.F.  Hydrology  (1977) 
Baldwin-Wal lace  College,  B.S.  Biology  (1975) 


EXPERIENCE 


Dr.  Repa  is  currently  a  Program  Manager  in  the  Applied  Technologies  Division  of 
the  Waste  Management  Department.  In  this  capacity,  he  directs  the  efforts  of 
geologists,  hydrologists,  soil  scientists  and  environmental  scientists  on  pro¬ 
jects  directed  at  resolving  hazardous  waste  management,  technical  and  policy 
issues.  Dr.  Repa  is  currently  managing  approximately  $1.5  million  in  tasks 
under  the  Air  Force's  Installation  Restoration  Program  and  $1.0  million  in 
tasks  under  a  task  order  contract  with  EPA's  Office  of  Research  and  Development. 

Dr.  Repa  is  currently  Project  Manager  (PM)  and  Principal  Investigator  (PI)  on 
two  Superfund  research  and  development  programs.  One  program  is  being  performed 
at  the  Lipari  Landfill  in  Pitman,  NJ  (Superfund  Site  Number  1)  to  assess  the 
performance  of  the  slurry  wall  and  surface  cap  installed  as  the  remedial  action. 
The  other  program  is  being  performed  at  the  Western  Processing  Site  in  Kent,  WA 
(Superfund  Site  Number  48)  to  assess  the  effectiveness  of  the  asphalt  surface 
cap  in  minimizing  groundwater  recharge. 

Dr.  Repa  is  the  PM  for  an  EPA  project  that  is  developing  a  manual  on  proven  and 
innovative  technologies  for  controlling  the  migration  of  hazardous  waste  leachat 
plumes.  He  led  and  developed  one  of  the  chapters  of  this  manual  entitled  Ground 
water  Pumping.  This  chapter  dealt  with  all  aspects  of  well  systems  for  plume 
control  including  well  theory,  design,  installation,  and  costs.  He  is  also 
serving  as  a  Senior  Technical  Reviewer  for  the  other  chapters:  Plume  Dynamics, 
Plume  Delineation,  Control  Technology  Selection,  Subsurface  Drains,  Impermeable 
Barriers,  and  Innovative  Technologies. 

Dr.  Repa  is  also  managing  or  has  managed  numerous  projects  under  the  Air  Force’s 
Installation  Restoration  Program  (IRP).  These  include  both  Phase  I-Records 
Search  and  Phase  I 1-Conf irmation/Quant i f icat ion  projects.  IRP  projects  that  he 
has  participated  in  include:  Phase  I — Olmsted  AFB,  Harrisburg,  PA;  Air  Force 
Plant  PJKS,  Waterton,  CO;  Air  Force  Plant  44,  Tucson,  AZ;  and  Phase  II--Hancock 
Field,  Syracuse,  NY;  Niagara  Falls  AFB,  Niagara  Falls,  NY;  Dover  AFB,  Dover,  DE; 
Homested  AFB,  Homested,  FL ;  Charleston  AFB,  Charleston,  SC;  McF.ntire  ANG, 
Columbia,  SC.  In  the  role  of  PM/PI  on  these  projects.  Dr.  Repa  has  developed 
groundwater  monitoring  plans,  supervised  the  installation  of  monitoring  wells 
and  the  collection  of  water  quality  samples,  and  coordinated  the  f nterpretat ion 
of  hydrogeologic  data. 
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In  addition  to  these  current  projects,  he  has  also  served  as  PM/PI  on  over 
thirty  hydrogeologic  impact  assessments  for  the  coal  mining  industry.  In  this 
role,  he  also  supervised  the  installation  of  many  monitoring  wells,  participated 
in  the  collection  of  groundwater,  surface  water  and  biotic  samples,  and  coor¬ 
dinated  the  data  interpretation  and  prediction  of  the  probable  hydrologic  im¬ 
pacts  from  the  mining  operations. 

Dr.  Repa  has  also  served  as  a  Project  Manager  or  Principal  Investigator  on  a 
number  of  projects  including: 

•  A  theoretical  evaluation  of  subsurface  drains  for  use  in  landfills  that 
are  partially  or  fully  located  below  the  groundwater  table. 

•  A  review,  evaluation,  and  critique  of  existing  numerical  and  analytical 
groundwater  models  for  their  possible  application  to  risk,  assessments 
associated  with  hazardous  waste  sites. 

•  The  development  of  a  specification  manual  on  engineering  systems  that 
can  be  used  to  accelerate  stabilization  of  hazardous  waste  piles  or 
deposits . 

•  The  development  of  groundwater  monitoring  plans  and  protocols  for  a  Part 
B  applicant  at  a  hazardous  waste  site. 

PUBLICATIONS 


Repa,  E.W.  and  C.  Kufs.  1985.  Leachate  Plume  Management.  United  States  Environ¬ 
mental  Protection  Agency  (in  publication). 

Repa,  E.W. ,  E.F.  Tokarski,  and  R.T.  Eades.  1985.  Evaluation  of  the  Asphalt 
Cover  at  the  Western  Processing,  Inc.  Superfund  Site.  EPA/ORD  (in  publication). 

Kufs,  C.  and  E.  Repa.  1984.  Leachate  Plume  Management.  United  States  Environ¬ 
mental  Protection  Agency,  MERL,  Cincinnati,  OH.  EPA-600/9-84-007 . 

Repa,  E. ,  A.  Wickline,  N.  DeSalvo  and  A.  Lapins.  1984.  Installation  Restoration 
Program,  Phase  T I-Conf irmat ion/Quant  if icat 4  on ,  Stage  l,  Hancock  Field,  New 
York.  USAF,  OEHL,  Brooks  AFB ,  Texas. 

Bramlett,  J.,  E.  Repa,  J.  Margolis,  C.  Furman,  and  S.  Mahmud.  1985.  Installation 
Restoration  Program,  Phase  I  -  Records  Search,  Air  Force  Plant  44,  Tuscon,  A Z. 
USAF,  AFESC/DEV,  Tyndall  AFB,  FL. 

Burgher,  B.  ,  E.  Repa,  A.  Lapins,  R.  Eades,  and  J.  Margolis.  1984.  Installation 
Restoration  Program  Phase  I-Records  Search,  Air  Force  Plant  PJKS,  Waterton,  CO. 
USAF,  AFESC/DEV,  Tyndall  AFB,  FL. 

Repa,  E.,  B.  Burgher,  A.  Lapins,  C.  Furman,  and  W.  Ellis.  1984.  Installation 
Restoration  Program  Phase  I  -  Harrisburg  International  Airport  (Formerly  Olmsted 
Air  Force  Base),  Middletown,  PA.  USAF,  AFESC/DEV,  Tyndall  AFB,  FL. 
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Kufs,  C. ,  P.  Rogoshewski  and  E.  Repa.  1982.  Alternatives  to  Groundwater 
Pumping  for  Controlling  Hazardous  Waste  Leachates.  National  Conference  on 
Management  of  Uncontrolled  Hazardous  Waste  Sites,  Washington,  D.C.  p.  146-149. 

Kufs,  C. ,  K.  Wagner,  P.  Rogoshewski,  M.  Kaplan,  and  E.  Repa.  1983.  Procedures 
and  Techniques  for  Controlling  the  Migration  of  Leachate  Plumes.  Ninth  Annual 
Research  Symposium,  Land  Disposal,  Incineration  and  Treatment  of  Hazardous 
Waste.  (JSEPA,  Cincinnati,  May  2-4. 

Repa,  E.,  E.  Tokarski,  and  E.  McNicolas.  1982.  The  Establishement  of  Guidelines 
for  Modeling  Groundwater  Contamination  from  Hazardous  Waste  Facilities.  EPA- 
OSW,  Washington,  D.C. 

Repa,  E. ,  R.  Fithian,  H.  Hefner,  and  J.  Hoffman.  1981.  Prediction  of  the 
Probable  Hydrologic  Consequences  of  Mining  by  the  Demotto  Peerless  Coal  Company, 

WV  SOAP  #001.  Division  of  Reclamation,  Department  of  Natural  Resources,  State 
of  West  Virginia. 

Fithian,  R.  ,  E.  Repa,  J.  Meeks,  and  N.  DeSalvo.  1981.  Prediction  of  the  Probable 
Hydrologic  Consequences  of  Mining  by  the  Winsor-Pittman  Coal  Company,  WV  SOAP 
012.  Division  of  Reclamation,  Department  of  Natural  Resources,  State  of  West 
Virginia.* 

Repa,  E.W.  1981.  Rainfall  Catch  Errors  Associated  with  Circumambient 
Obstructions.  Dissertation,  West  Virginia  University. 

Tajachman,  S..J.,  R.  Lee,  and  E.W.  Repa.  1978.  Rainfall  Additaments  to  Subsurface 
Water  in  a  Young  Pine  Plantation.  Water  Resource  Bulletin  15(2)  :  38 1  —  6 . 

Lee,  R. ,  S.  Tajachman,  D.G.  Boyer,  and  E.W.,  Repa.  1977.  Normal  Precipitation 
in  West  Virginia,  West  Virginia  Agriculture  and  Forestry  7(2):12-8. 

*Numerous  other  hydrologic  assessments  performed;  full  listing  available  upon 
reques  t . 
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EDUCATION 

New  Mexico  Inst,  of  Mining  &  Tech.:  Dh.D.,  Geoscience  (Hydrology)  (1969) 
Panjab  University:  M.Sc.  ,  Geology  (Geophysics)  (1961) 

Panjab  University:  B.Sc.  ,  Physics  and  Math  (  1959) 

University  of  California,  Los  Angeles  -  Short  Course  -  Systems  Analysis 
of  Large  Scale  Water-Resource  Systems  -  1968. 

WORK  SUMMARY 


Dr.  Saleem  is  a  Senior  Scientist  with  more  than  20  years  experience  in 
quantitative  geohydrologic  studies  including  computer  modeling,  field 
studies,  groundwater  quality  investigations  and  groundwater  resource 
evaluations.  His  experience  includes  hazardous  waste  site  investigations, 
contaminant  transport  and  geohydrologic  assessments. 

PROFESSIONAL  EXPERIENCE 


Dr.  Saleem  is  participating  in  several  hazardous-waste  site  investigations, 
including  the  hydrogeologic  investigations  for  in  situ  treatment  of 
contaminated  ground  water  and  soils  at  Kelly  Air  Force  Base,  Texas,  and 
for  the  Stringfellow  hazardous  waste  site  in  California. 

He  developed  the  model  for  the  Kelly  Air  Force  Base  Groundwater  Bioreclama¬ 
tion.  The  model  was  used  for  the  design  of  pumping-injection  well  system 
such  that  there  are  no  adverse  environmental  effects  on  adjacent  ground- 
waters.  He  also  developed  a  sensitivity  analysis  model  based  on  the  EPA's 
proposed  model  for  delisting  hazardous  waste  sites. 

He  has  also  been  involved  with  investigations  of  hazardous  waste  sites,  with 
groundwater  aspects  of  environmental  reports  and  final  safety  analysis 
reports  for  power  plants,  with  groundwater  investigations  for  electric 
power  generation  facilities  in  North  Carolina,  Washington,  Florida  and 
the  Phillippines.  He  has  been  working  on  modeling  of  contaminant 
transport  and  dispersion  in  aquifers,  and  with  groundwater  investigations 
for  a  coal  gasification  plant  in  Kentucky,  for  power  plant  siting  and 
seepage  studies.  Examples  of  specific  projects  are: 

Dr.  Saleem  was  the  lead  on  the  geologic,  hydrologic  and  geophysical  investi¬ 
gations  for  site  characterization  for  two  hazardous  waste  sites.  The 
site  characterization  plans  were  approved  by  the  regulatory  agencies  for 
a  hazardous  waste  site  for  a  confidential  client  in  Fulton  County,  New 
York,  and  for  a  confidential  client  in  Monmouth  County,  New  Jersey.  He 
was  responsible  for  the  supervision  of  Phase  I  field  investigations  and 
for  the  design  of  Phase  II  field  activities  at  .he  two  sites. 
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He  developed  ground-water  simulation  models  for  the  two  well  fields. 

National  Power  Corporation  of  Philippines  for  the  evaluation  of  long-term 
yield  of  aquifers  to  supply  ground  water  to  the  power  plant.  He  also 
determined  the  hydrologic  budgets  for  the  two  areas. 

U.S.  Department  of  Energy's  Licensing  Project  Manager  (LPM)  Project  for  the 
Isolation  of  High  Level  Radioactive  Waste  ($19  million).  As  leader  of  the 
geosciences-geotechnical  staff  on  the  LPM  Project,  he  directed  the  activities 
of  the  staff,  coordinating  all  geotechnical  inputs  to  the  Project  Tasks,  and 
advising  the  Project  Manager  on  geotechnical  and  budgetary  matters. 

He  performed  site  specific  and  regional  ground  water  analyses  for  ground 
water  supply  and  for  transports  of  contaminants  for  accident  analysis  sce¬ 
nario.  Shearson  Harris  Nuclear  Power  Plant,  North  Carolina.  Developed  the 
ground  water  monitoring  program  for  the  plant  site  and  responded  to  questions 
and  provided  input  to  the  Nuclear  Regulatory  Commission  hearings. 

He  has  evaluated  ground-water  related  inputs  to  the  licensing  documents 
Safety  Analysis  Reports  for  several  nuclear  power  plants  located  in  different 
hydrogeologic  settings,  including:  St.  Lucie  Nuclear  Power  Plant,  Florida 
Power  Light  Co.;  Waterford  Unit  3,  Louisiana  Power  Light  Co.;  WPPSS  Units  3 
and  5,  Washington  Public  Power  Supply  System;  Philippines  Nuclear  Power  Plant 
Unit  1,  National  Power  Corporation;  and  Shearon  Harris  Nuclear  Power  Plant, 
Carolina  Power  Light  Co. 

Or.  Saleem  was  Project  Coordinator  and  lead  for  all  investigations  for  the 
Eastern  Geothermal  Drilling  Project,  Lewes,  Delaware,  U.S.  Department  of 
Energy.  He  developed  the  Project  Management  Plan  and  the  Well  Plan  for  the 
9,000  feet  deep  geothermal  well  on  the  East  Coast  in  Delaware. 

He  performed  analyses  for  determining  the  feasibility  of  developing  and 
exploiting  the  geothermal  resources  in  the  area  of  Berlin,  Maryland  for  the 
district  heating-cooling  Project.  U.S.  Department  of  Housing  nnd  Urban 
Devel opme  nt . 

For  the  St.  Johns  River  Power  Park  (coal-fired  power  generation  units), 

Florida  Power  Light  Co.,  and  .Jacksonville  Electric  Authority,  he  evaluated 
the  geohydrology,  including  the  performance  and  analysis  of  pump  tests, 
construction  dewatering  plans,  and  performance  of  slurry  wall  and  grout 
curtains . 

Dr.  Saleem  was  also  Associated  Professor  in  charge  of  Hydrology  Program  at  the 
University  of  IlLinois,  Chicago,  responsible  for  teaching  and  research  in 
groundwater  hydrology.  He  taught  undergraduate  and  graduate  courses  including 
advanced  groundwater  hydrology,  groundwater  management,  engineering  geology, 
computer  applications  in  geology,  hydrology,  hvd roge ochemi st r y ,  environmental 
geology,  and  introductory  geology.  He  was  responsible  for  the  development  of 
the  water  quality  laboratory. 
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Developed  computer  models  for  the  simulation  of  transport  of  contaminants  in 
aquifer  systems;  models  for  the  drawdown  distribution  due  to  well  fields  in 
coupled  leaky  aquifers;  a  study  for  the  optimal  utilization  of  water  re¬ 
sources  of  Northeastern  Illinois;  analysis  of  aquifer  characteristics  of  Long 
Island  for  the  Suffolk  County,  New  York;  investigation  of  the  clogging  and 
contamination  of  aquifers  due  to  artificial  recharge;  investigation  of  effects 
of  road  salts  on  quality  of  waters  of  an  urban  basin;  study  of  the  hydro¬ 
geochemistry  of  ground  waters  of  the  Chicago  Metropolictan  area;  evaluation 
of  underground  compressed  air  energy  storage-underground  pumped  hydro  storage 
development  cost  and  potential;  heat  pump  centered  integratred  community 
energy  systems  using  aquifers;  and  review  of  mathematical,  experimental,  and 
computer  models  for  the  simulation  of  seepage  from  uranium  tailings  for  the 
U.S.  Department  of  Energy  through  ANL. 

Responsible  for  the  supervision  of  groundwater  hydrology  aspects  of  projects 
for  Karza  Eng.  Company  for  one  year  while  on  leave  from  the  university. 

Projects  included  the  evaluation  of  the  groundwater  contaminaiton  potential 
from  a  disposal  pond  site;  evaluation  and  control  of  seepage  from  a  large 
dam  on  a  hydro-electric  project;  potential  of  artifical  recharge  of  ground 
wate-  in  the  Great  Salt  Lake  basin;  Urban  Storm  Water  Quality  Model. 

Dr.  ialeem  was  the  co-principal  investigator  of  the  Pecos  River  Basin  Inter¬ 
disciplinary  Project  Involving  quantitative  analysis  of  a  complex  over¬ 
draw  i  irrigated  basin  in  a  semiarid  climate  Supervised  assistants  and 
taugit  the  course  on  "Theory  of  Groundwater  Motion."  Principal  Investigator, 
"sii,  llation  of  coupled  leaky  aauifer  systems,"  funded  by  OWRR.  Developed  a 
stornastic  dynamic  programming  model;  a  method  for  the  simulation  of  flow  in 
mul  iaquifer  systems;  computer  method  for  the  piping  test  analysis;  salt-water 
enc. oachment  in  leacky  aquifers  and  times  of  travel  for  an  impulse  in  multi- 
aqu*  Ter  systems.  He  has  also  conducted  gravity  and  magnetic  surveys  of  over 
100C  square  miles:  (1)  Potwar  Basin  for  the  identification  structural  traps 
for  >il  exploration;  and  (2)  Swat  State  area  for  defining  the  origin  of 
gra. itic  masses.  Seismic  refraction  survey  for  the  Tarbela  dam  site.  Performed 
ele  ..rical  resistivity  surveys  of  Babar  Kachh  dam  sites  and  of  Quetta  Valley 
in  Baluchistan  for  the  location  of  water-bearing  gravel  lenses. 

ART  CLES,  PRESENTATIONS,  PUBLICATIONS,  AND  REPORTS 

( Se:  :cted  from  a  List  of  More  Than  65) 

Ele  ^rical  resistivity  investigations  of  the  Baber  Kachh  dam  sites,  Sibi 
District,  Pakistan:  Geol.  Bull.  Pan.  Univ.  ,  no.  4,  17-22,  Dec.,  1964. 

A  cor.puter  method  for  pumping-test  analysis:  Journal  of  Ground  Water,  v.  8, 
no.  5,  21-24,  1970. 

Dynamic  Programming  Model  and  Quantitative  Analysis,  Roswell  Basin,  New  Mex: 

N.M.  Water  Resources  Research  Institute  Report  No.  10,  pp.  180,  (with  C.E. 
Jacob),  January,  1971. 
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Optimal  use  of  coupled  leaky  aquifers,  Water  Resources  Research,  vol.  7,  no. 

2,  p.  382-393,  (with  C.E.  .Jacob),  April,  1971. 

Lead  content  of  soils  along  Chicago's  Eisenhower  and  Loop-Terminal  Expressways, 
Arc,  of  Environmental  Contamination  and  Toxicology,  v.  I,  no.  3,  209-233, 

(with  W.C.  Coello  and  M.A.Q.  Khan),  1973. 

Clogging  in  simulated  glacial  aquifers  due  to  artificial  recharge:  Wate r 
Resources  Research,  v.  9,  no.  4,  1047-57,  (with  David  P.  Ripley),  1973. 

Method  for  numerical  simulation  of  flow  in  mult iaquife r  systems:  Water 
Resources  Research,  v.  9,  no.  5,  October,  1973. 

Drawdown  distribution  due  to  well  fields  in  coupled  leaky  aquifers:  2. 

Finite  aquifer  system:  Water  Resources  Research,  v.  10,  no.  2,  April,  1974. 

Chloride  balance  of  an  urban  basin  in  the  Chicago  area,  Water  Resources 
Research ,  v.  10,  no.  5,  (with  Gerald  M.  Wulkowicz),  October,  1974. 

Hydrogeochemistry  of  carbonate  groundwaters  of  an  urban  area:  Water  Resources 
Research ,  v.  10,  no.  6,  December,  1974  (with  David  T.  Long). 

Mechanical  energy  storage:  compressed  air  and  underground  pumped  hydro,  with 
H.H.  Chiu,  L.W.  Rodgers,  R.K.  Ahluwalia,  G.T.  Kartsounes  and  F.W.  Ahrens, 
Journal  of  Energy,  vol.  3,  no.  3,  1979. 

Determination  of  recharge  rate  using  temperature-depth  profiles  in  wells, 

Water  Resources  Research,  with  J.M.  Boyle,  vol.  15,  no.  6,  1979. 

Determination  of  long-term  yield  of  well  fields  through  computer  simulation, 
Ann.  Meeting  of  Assoc,  of  Engineering  Geologists,  Dallas,  Texas,  1980. 

Geohydrologic  aspects  of  high-level  radioactive  waste  repository  licensing, 
annual  meeting  of  The  Geological  Society  of  America,  SC  Section,  1983. 

Geologican  and  hydrological  aspects  of  low-level  radioactive  waste  disposal 
facility  siting  and  licensing,  Annual  Meeting  of  the  Geological  Society  of 
America,  South-Central  Section,  1983. 

Tectonic  stability  aspects  of  high-level  radioactive  waste  repository  siting 
and  licensing,  with  N.R.  Tilford  and  R.P.  Cannon,  Proceedings  of  the  waste 
Management  Symposium,  1983. 

Geohydrologic  characterization  of  former  coal  gasification  plant  sites,  with 
J.  Palmer,  W.  Scarlett,  and  Fredric  Snider,  Second  Conference  on  Municipal, 
Hazardous,  and  Coal  Wastes  Management,  Miami,  December,  1983. 

Management  of  hazardous  chemical  waste  sites,  with  N.R.  Tilford,  27th  Annual 
Meeting  of  Association  of  Engineering  Geologists,  Boston,  MA.  1984. 
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BOOKS  EDITED 


Advances  in  Groundwater  Hydrology,  American  Water  Resources  Assoc.  Washington, 
D.C.  ,  p.  333  ,  1977. 

A  Decade  of  Progress  in  Water  Resources,  American  Water  Resouces  Assoc. 
Washington,  D.C.,  with  S.C.  Csallany  and  W.J.  Roberts,  1975. 

Geological  Disposal  of  High-Level  Radioactive  Wastes,  Assoc,  of  Engineering 
Geologists,  with  N.R.  Tilford,  1981. 

PROFESSIONAL  ACTIVITIES 


Chairman,  Technical  Program  Committee,  International  Association  of  Engineering 
Geology  (IAEG)  Symposium  on  Management  of  Hazardous  Chemical  Waste  Sites, 
cosponsored  by  the  Amer.  Society  of  Civil  Engineers,  Amer.  Geophysical  Union, 
and  U.S.  Environmental  Protection  Agency,  October  9-10,  1985. 

Co-chairman,  Symposium  on  "Geological  Licensing  Topics  in  High  and  Low-Level 
Radioactive  Waste  Management,"  sponsored  by  the  Geological  Society  of  Amer.  1983 

General  Chairman,  12th  Annual  American  Water  Resources  Conference,  Chicago, 
Illinois,  1976. 

Chairman,  Symposium  on  "Advances  in  groundwater  Hydrology,"  sponsored  by 
American  Water  Resources  Association,  in  cooperaticn  with  the  American  Society 
of  Civil  Engineers,  International  Water  Resources  Association  ( IWRA)  and  U.S. 
Geological  Survey,  held  in  Chicago,  Illinois,  1976. 

Editorial  Board,  Water  Resources  Bulletin,  1978-1981. 

AWARDS,  HONORS,  PROFESSIONAL  AFFILIATIONS,  AND  CERTIFICATIONS 


Fulbright  Fellowship;  Distinguished  Service  Award,  American  Water  Resources 
Association;  Service  Award,  Association  of  Engineering  Geologists;  and  the 
University  of  Illinois  Fellowship. 


American  Geophysical  Union;  American  Institute  of  Hydrology;  American  Society 
of  Civil  Engineers;  American  Water  Resources  Association;  Association  of 
Engineering  Geologists;  International  Water  Resources  Association;  National 
Water  Well  Association;  International  Association  of  Engineering  Geology. 

Registered  Professional  Hydrogeologist  (AIH). 


Registered  Professional  Geologist  in  states  of  Delaware  and  I nd 1 a na . 


Professional  Listings  -  American  Men  and  Women  of  Science 

Leaders  in  American  Science. 
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EDWARD  F.  TOKARSKI 

EDUCATION 

University  of  Pennsylvania:  B.A. ,  Environmental  Science  and  Biology  (1979) 
George  Washington  University:  Graduate  Level  Courses  towards  M.A. ,  Geology. 

EXPERIENCE 

Edward  F.  Tokarski  is  a  Project  Environmental  Scientist  with  over  six 
years  experience  conducting  a  wide  variety  cf  hazardous  waste  management 
projects.  His  experience  ranges  from  conducting  and  managing  complex,  multi- 
media  field  investigations  to  providing  technical  support  during  implementa¬ 
tion  of  regulatory  programs.  He  has  a  thorough  understanding  of  site  investi¬ 
gation  procedures,  having  participated  in  RI/FS  studies  under  EPA's  Superfund 
programs,  and  having  conducted  and  managed  site  investigations  under  the 
Department  of  Defense's  Installation  Restoration  Program  for  the  U.S.  Air 
Force,  Army,  and  Navy.  He  presently  is  managing  a  $350,000  IRP  Phase  II 
study  of  ten  waste  sites  located  on  an  Air  Force  base.  He  has  developed  site 
cleanup  plans  and  has  participated  in  research  and  development  studies  of 
waste  site  remediation  technologies,  and  so  is,  therefore,  familiar  with 
applying  data  and  developing  remedial  actions.  He  also  is  familiar  with  the 
RCRA  regulations  governing  hazardous  waste  management  and  currently  is  review¬ 
ing  RCRA  Part  B  Permit  Applications  for  completeness  and  technical  accuracy. 

He  used  knowledge  gained  conducting  "hands-on"  studies  when  he  wrote  sections 
of  EPA  Technical  Guidance  Manuals  on  slurry  wall  construction  and  leachate 
plume  management.  Mr.  Tokarski  has  demonstrated  his  abilities  by  success¬ 
fully  completing  the  highly  complex  technical  activities  associated  with 
hazardous  waste  site  investigations  and  feasibility  studies. 

Mr.  Tokarski  has  conducted  IRP  projects  for  the  Air  Force,  Army  and 
Navy.  He  is  managing  a  $350,000  study  at  a  U.S.  Air  Force  base  to  con¬ 
firm  and  characterize  environmental  contamination  at  ten  waste  sites.  In 
addition  to  overall  project  management,  he  is  responsible  for  technical 
aspects  of  the  investigations  and  has  evaluated  background  data,  developed 
investigation  approaches,  led  field  teams  during  monitoring  well  drilling  and 
sampling,  evaluated  data,  and  developed  plans  and  schedules  for  additional 
activities.  During  a  Phase  2-Systems  Development  Study  for  the  U.S.  Army,  he 
was  Team  Leader  and  was  responsible  for  scoping,  planning,  and  carrying  out 
the  sampling  of  ^diments  contaminated  with  TNT  and  RDX.  He  also  participated 
in  Phase  I  Initial  Assessment  and  Phase  II  Confirmation  Studies  at  a  Naval 
installation,  during  which  he  supervised  the  installation  of  24  monitoring 
wells,  collected  surface  and  groundwater  samples,  assisted  in  the  excavation 
of  a  suspected  waste  pile,  evaluated  collected  data,  and  helped  prepare  the 
report  concerning  site  hydrogeology  and  groundwater  quality.  This  experience 
has  given  Mr.  Tokarski  a  working  knowledge  of  the  IRP  programs  for  all  three 
services  (the  Navy  has  responsibility  for  USMC  projects). 

Mr.  Tokarski  has  experience  wit'  Rl/FS  studies  carried  out  under  EPA 
Superfund  and  similar  programs.  He  served  as  a  field  supervisor  during  the 
installation  of  groundwater  monitoring  wells  surrounding  Love  Canal  and 
was  responsible  for  proper  well  installation,  soi 1/rock  sample  collection, 
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preliminary  groundwater  quality  monitoring,  and  on-site  health  and  safety. 

Mr.  Tokarski  assessed  the  hazard  posed  by  the  effects  of  acidic  water  on 
clay  soils  at  a  Superfund  site,  developed  preliminary  remedial  alternatives 
and  costs,  and  wrote  sections  of  the  final  report.  He  assisted  a  county 
government  by  evaluating  data  and  developing  a  monitoring  plan  for  a  hazard¬ 
ous  materials  landfill  that  was  the  subject  of  intense  public  opposition, 
and  by  presenting  findings  at  public  meetings  and  developing  recommendations. 
He  managed  a  project  to  assess  23  waste  sites  to  establish  priorities  for 
additional  remedial  work,  during  which  assessment  reports  were  developed 
for  each  site  and  selected  sites  were  evaluated  using  the  CERCLA  Hazard 
Ranking  System.  He  was  a  member  of  an  SAIC  team  that  took  core  samples 
through  an  asphalt  cap  at  an  NPL  site  and  susequently  evaluated  cap  effect¬ 
iveness.  He  currently  is  a  Task  Manager  for  a  large  RI/FS  being  conducted 
at  a  privately-owned  landfill.  The  project  is  being  performed  under  a 
consent  order  issued  by  a  state  environmental  protection  department.  Mr. 
Tokarski's  Superfund  related  experience  shows  that  he  is  able  to  successfully 
complete  RI/FS  projects  for  EPA,  state,  and  private  clients. 

Mr.  Tokarski  has  participated  in  many  projects  for  EPA's  Office  of 
Research  and  Development  during  which  he  applied  his  site  investigation 
and  remediation  experience.  He  prepared  chapters  on  contaminant  movement 
in  groundwater  and  plume  detection  and  delineation  as  part  of  a  compre- 
hesive  document  on  the  management  of  leachate  plumes.  He  developed 
sections  concerning  costing  and  associated  remedial  measures  for  a  tech¬ 
nical  handbook  concerning  slurry  cutoff  wall  use  at  waste  sites  (EPA-540/ 
2-84-001).  He  prepared  a  short  feasibility  paper  on  the  technical,  legal, 
and  political  issues  associated  with  transport  and  ocean  dumping  of  large 
quantities  of  soil  contaminated  with  low  levels  of  dioxins  and  PCBs.  Mr. 
Tokarski  led  field  teams  collecting  samples  from  leachate  collection 
systems  at  state-of-the-art  landfills  in  order  to  identify  waste-leachate 
production  characteristics.  Recently,  he  reviewed  and  evaluated  data  and 
wrote  sections  of  the  technical  report  discussing  SAIC's  post-implement¬ 
ation  monitoring  of  remedial  actions  at  the  Lipari  landfill.  These  and 
other  R&D  tasks  completed  by  Mr.  Tokarski  have  provided  him  with  an 
understanding  of  state-of-the-art  techniques  for  investigating  and  clean- 
ing-up  hazardous  waste  sites. 

In  addition  to  his  site  investigation  and  remedial  action  activities, 

Mr.  Tokarski  has  substantial  experience  in  working  with  the  RCRA  Subtitle 
C  regulations  concerning  hazardous  waste  management.  He  analyzed  regula¬ 
tions  and  supporting  background  information  prior  to  industry  comment. 

Mr.  Tokarski  has  helped  brief  SAIC  staff  on  the  RCRA  requirements  prior 
to  inspections,  and  has  modified  existing  site  inspection  checklists  to 
make  them  more  useful  to  field  personnel.  He  also  has  evaluated  the 
regulatory  requirements  and  implications  associated  with  site  investi¬ 
gation  activities.  Mr.  Tokarski  is  currently  assisting  EPA's  regulatory 
efforts  by  conducting  completeness  and  accuracy  checks  on  RCRA  Part  B 
Permit  Applications.  He  has  evaluated  applications  for  incinerators, 
land  treatment  sites,  surface  impoundments,  landfills,  and  storage 
areas,  and  is  familiar  with  the  RCRA  regulatory  requirements  and  the 
permitting  process. 
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In  successfully  completing  these  and  other  tasks,  Mr.  Tokarski  has 
demonstrated  his  technical  knowledge  of  site  investigation  procedures 
including:  site  identification,  sampling  and  analysis,  well  installation, 

documentation  and  chain-of-cus tody ,  health  and  safety,  contaminant 
transport,  and  hydrogeologic  assessment.  This  experience  also  proves  his 
ability  to  develop  remedial  alternatives,  conduct  regulatory  analysis, 
apply  technical  expertise  in  developing  guidance  manuals,  and  work  on 
politically  sensitive  projects.  The  success  of  the  projects  Mr.  Tokarski 
has  managed  demonstrates  his  ability  to  realistically  scope  out  a  project 
and  appropriately  manage  technical  staff. 
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